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Purchasers Can 


A leading advocate of enlightened purchasing policy and 
manager of purchasing and stores for one of our largest public 
utilities, before a large gathering recently, said, ““We can get no 
gratification out of any transaction with a worthy, capable, friendly 
supplier which will result in injury and loss to him. We are not 
always able to pull him out of the bog, but at least we are not going 
to put him in deeper. When we have... vision to regard business 
in its broad relationships, we grow away from and lose patience with 
the petty practices and meannesses which remain the stock in trade a 
of many who are playing at business.” ae 


This hits straight at one of the besetting evils of the present 
competitive system—and properly. ‘Business in its broad relation- 
ships” can have no patience, for instance, with the eternal sapping 
of possible profit by irresponsible contenders who attach themselves 
to what they believe is a lucrative field but which they have given 
neither brains nor money to develop. Yet many purchasers still 
think it smart buying tactics to pit these manufacturing parasites 
against the more constructive and substantial manufacturers. 


The motives of responsible sellers would probably be misunder- 
stood if they attempted to suppress these competitive carpetbaggers. 
But no one can question the right of the purchaser to select those 
with whom to do business or the right of enlightened purchasers to 
pass their teachings along to their less erudite brethren. 
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Numerous steam stations 
are now being operated at 
a small fraction of their 
installed capacity. This is 
due in part to the falling off in central station load, 
but more particularly to extensive hydro development 
in certain sections and a season of abundant water. 
With interconnection highly developed, it has been 
found expedient to utilize the available water power 
at attractive rates instead of burning fuel. As a con- 
sequence, many of the large turbine units are being run 
at far below their economical loads or are merely car- 
ried on the line to provide voltage regulation. 

In other sections, remote from water power but 
served by interconnected systems, the decrease in 
demand has permitted shifting the load entirely to the 
more economical stations, with the less economical 
plants held in reserve. 

Although the present combination of circumstances 
may be regarded as unusual, to some extent unfore- 
seen, it again emphasizes the fact that few stations 
are operated in accordance with their expectancy. The 
future of station design and system layout is very likely 
to be influenced by the present experience which, in 
some instances, may dictate the selection of smaller 
units in order to secure the benefits of flexibility and 
economical loading. 


A Lesson in 
Plant Design 


Think Through Oil Fuel These days of low-priced 


fuel oil are having their 


Economies effect among the utility and 
industrial power-producing 
companies. Some are planning to take advantage of the 


low rates by arranging for oil contracts with a duration 
of several years, generally three, at prices which ap- 
parently warrant the immediate expense of making 
furnace alterations with the expectation that there will 
be a handsome return on the required investment. 

From all accounts, it seems wise to suggest that when 
figuring the economies of the furnace changes necessary 
to switch from coal to oil fuel, care should be taken 
that the cost of changing back again from oil to coal, 
at the end of the contract period, is also absorbed. De- 
terioration of coal burning equipment, such as stokers, 
if left in place and merely bricked over, may add as 
much again to the capital investment for getting back to 
a coal-burning basis as may be expended for the orig- 
inal change to accommodate oil. Companies formerly 
burning pulverized coal will be more fortunate in not 
requiring extensive furnace changes when burning oil. 
On the other hand, the wall space available on many of 
the boiler designs does not lend itself comfortably to 
the installation of good oil burners. 

To use some makeshift oil-burning arrangement of a 
temporary nature is, of course, open to criticism, as it 
will prevent the maximum saving which is, after all, 
the sole reason for making the change. 

So altogether, the entrancing possibilities of low- 
priced fuel oil should be taken cum grano salis, and all 
the factors carefully thought through to the finish. 


EDITORIALS 


‘Occasionally objections are 
made purchasers of 
power, who have low-power- 
factor loads, against impo- 
sition of the power-factor clause now part of most 
power companies’ rates. This clause is generally so 
worded as to reduce, in steps, the basic power rate 
as the load power factor is increased above a spec- 
ified value and to increase it for loads having lower 
power factors. The object is to encourage power users 
to maintain a high load power factor ; to make equitable 
the rates for loads of different power factors; to pass 
along to the consumers some of the benefits derived 
by the power company from high-power-factor loads 
and to improve the system’s operation. 

What constitutes a proper rate charge or credit for 
power factor, how the power factor should be deter- 
mined and other elements in the problem may be open 
to discussion; but the fact remains that a unity-power- 
factor load can be supplied at less cost than one hav- 
ing a sixty per cent power factor. Forty per cent 
more line, transformer and generator capacity is 
required to serve the latter than the former. 

Many plant engineers are taking advantage of the 
power-factor clause as a means of making large sav- 
ings in power costs and at the same time improving 
operation. This is being done by applying sound 
engineering principles to their power drives. Where 
induction motors are used they are selected to operate 
as nearly loaded as possible. High-speed, high-power- 
factor induction motors are installed instead of slow- 
speed types with low power factor. Synchronous 
motors are applied where they may be used econom- 
ically. Where these means fail to give a desired power 
factor, synchronous condensers or static condensers are 
used. 

During the last decade there have been so many 
improvements in alternating-current motors and other 
equipment that the problem of power-factor correction 
is given an entirely new economic aspect. Those who 
feel that their rate is objectionable will do well to 
make an intelligent engineering survey of their power 
loads. When this is done they will probably find, as 
many others have, that it will be very much to their 
advantage to improve the power factor. 


Power Rates and 
Power Factor 


v 


POWER Stands for . . 


1. Making Power When It Should Be Made 

2. Buying Power When It Should Be Bought 

3. Cheaper Power Through Modern Equipment 
4. Easier Financing of Equipment Purchases 

5. Better Use of Byproduct Heat and Power 

6. Operating Methods That Save Money 

7. Less Waste in Transmission and Application 


8. Prevention of Smoke, Within Reason 
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Multiple V-belts may be used 
on extremely short centers as 
shown on this large-capacity 


drive 


electing 


Multiple V -Belts 


to 
uit the Drive 


Even though V-belt drives may be among the 
simplest of mechanical power-transmission 
equipment, a proper understanding of their 
construction, how they operate and their 
characteristics is necessary if engineers are to 


These 


features have been treated in this article and 


obtain maximum service from them. 


a design worked out of a multiple V-belt 
drive to illustrate good practice when 
selecting these drives 


HERE is a vast multitude of power applications 

where a direct-connected motor is the ideal drive, 

and there is an even greater_group of drives where 
it is more economical to connect the motor to its load 
through some form of mechanical power-transmission 
unit. One of the several types of drives used for this 
purpose is the V-belt, which is marketed under various 
trade names. Although this equipment is generally 
known as V-belt, it is trapezoidal in cross-section, as 
in Fig. 2. Where this type of drive is used in indus- 
trial power applications two or more of these belts are 
usually run in parallel on sheaves that have trapezoidal 
or V-shaped grooves to suit the shape of the belts. The 
number of belts in parallel will depend upon the cross- 
‘ection of the individual belt used, the peripheral speed. 
the power to be transmitted and other factors. Large 
drives may have 25 or more belts in parallel. 
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When a belt is bent around a pulley its cross-section 
may be considered as made up of three zones, an outside 
zone that is in tension, a center zone that is neutral and 
an inner zone in compression. Because of a V-belt’s 
thickness and other characteristics it is necessary that 
these three zones be constructed for the condition under 
which they are to operate. The outer section of the belt 
is made so that it can be elongated without excessive 
internal strains. On one type it consists of a series of 
layers of bias-cut fabric, impregnated with rubber. The 
neutral zone consists of layers of pre-stretched parallel- 
cord fabric. In the manufacture of the belt the cord is 
stretched under heavy tension and permanently set in 
this condition by vulcanization. The compression zone 
is made of a tough rubber and fiber composition, with 
the fiber running crosswise. On the surface of this sec- 
tion are tooth-shaped corrugations to provide flexibility 
and prevent buckling when the belt is flexed. 

Different manufacturers use different constructions, 
but all designs attempt to accomplish the same purposes, 
and are of some form of fabric or cord and rubber 
construction. Not only must the belt be so constructed 
that it will conform to the pulley’s grooves when it is 
flexed, but it must do this without undue heating. If 
the belt is not properly constructed excessive heat will 
be generated in the compression and tension zones due 
to bending, and the rubber will deteriorate, causing the 
belt to have a short life. This condition is amply taken 
care of in modern types of V-belts. The belts are made 
in different ways; one company, for example, makes its 
belts in wide pieces and cuts the individual belts from the 
piece ; while other manufacturers mold their belts. 

The belts transmit power by the wedging action 
between the V-sides of the belts and the grooves in the 
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sheaves. They are designed to ride with the top surface 
of the belt slightly above the top of the groove and 
should never be allowed to bottom in the grooves. When 
a V-belt, due to wear or other causes, has its cross- 
section reduced so that it rides on the base of the grooves 
its wedging action is lost and it will slip and overheat. 
At least ;'g in. space should be maintained between the 
inside of the belt and the base of its groove. 

Although the sizes of V-belts are fairly well stand- 
ardized, their cross-sections vary to some extent. Some 
belts are designed with straight V-sides, while one type 
has sides that are slightly concave. There is a difference 
of opinion regarding the action of a V-belt in the sheave 
grooves. The proponents of belts with the V-sides 
slightly concave claim that when the belt is bent around 
the sheaves its side walls fill out to a straight line to 
make practically a 100 per cent contact with the groove. 
Those advocating belts with straight V-sides contend 
that bulging of the normally straight V-sides of the 
belt as it flexes around the sheave, locks the belt against 
the sides of the grooves through lateral stress. This 
locking action is not removed until the belt straightens 
out to leave the sheave when it disengages from the 
groove and is free to leave. Both theories are probably 


correct, it being a matter of the proper design to make 
either work successfully, which they do. 

Standard V-helt sheaves have grooves with a 38-deg. 
included angle between their sides, as in Fig. 3. The 
sheave rim sections shown in the figure may be con- 
sidered standard, even though there are small variations 
from them. 

The smaller the radius on which a belt is bent, the 
more its outside section will be stretched and the inside 
section compressed. This action tends to reduce the 
outside width of the belt and increase its inside width, 
an operation tending to reduce the angle included 
between the V-sides of the belt. For this reason 
when the driving sheave is smaller than the driven 
sheave, which it usually is, the grooves in the former 
are sometimes made with an included angle of from 34 
to 36 deg., when the driven sheave has 38-deg. grooves. 

To compensate for the change of section of the belts 
due to flexing around the sheaves, they are made with 
an included angle between the V-sides of from 40 to 
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42 deg., as indicated at A, Fig. 4. This angle is sligh sy 
different for different manufacturers. One manufac. 
turer has adopted a 42-deg. included angle for its beits 
and a 38-deg. angle for the sheave grooves. It is clair od 
that a 42-deg. angle belt, if measured in a flexed puosi- 
tion, would show an included angle of approximately 38 
deg., as at B, Fig. 4. The difference in the -behay oy 
of a V-belt due to the small variations in included anvle 
of the sheaves is a point on which opinion is by no means 


Fig. 2 (Above) —Cross-section of the 
five standard sizes of V-belts. The 
areas of the different cross-sections 
shown are approximately the same 
as the standard makes of V-belts 
available. One type of belt has its 
“WV” sides made with a small con- 
cave and its cross-sectional dimen- 
sions are slightly smaller than those 
given in the figure 


Fig. 1 (Left)—Two vertical 
plunger-type acid pumps in a 
paper mill on which the 
usual gearing has been re- 
placed by multiple V-belts 


agreed and probably would be difficult to determine by 
observation or even by test. Some of the manufacturers 
admit that their belts are interchangeable with other 
makes of belts of the same cross-section. 

V-belts are made in five standard cross-sections as 
shown in Fig. 2 and they are usually designated as 4, 
B,C, D and E sections, as shown, to suit the five stand- 
ard grooves, Fig. 3. The maximum horizontal dimension 
is the width of the belt, and the maximum vertical dimen- 
sion is the thickness. At least one make of V-belts has 
dimensions slightly larger than those shown in Fig. 2. 
This, however, does not require any change in sheave 
grooves, the belt being applied to standard sheaves. 

The chief characteristics of these drives are that they 
are silent, compact and have high efficiency. They cat 
be operated on very short center distances. On the other 
hand, it is possible to accommodate a fairly long center: 
for example, V-belts are listed for 12-ft. centers when 
transmitting 5 hp. Short center distances are, however, 
preferred. These belts operate with equal efficiency at 
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Fig. 4—V-belts are constructed to have an included angle 
of about 42 deg. between their “V” sides as at A to run 
in a 38-deg. groove as at B 


Fig. 5—The letters indicate dimensions required to make 
V-belt calculations 


high or low speed and with ratios from 1:1 to 7:1. 
Higher speed ratios may be used up to 10: 1, but above 
7:1 it is advisable to obtain the manufacturer’s recom- 
mendations on the drive. Because of the wedging action 
of the belts in the sheave grooves their slippage is low. 
The belts form a flexible connection between the source 
of power and the driven machine that does not transmit 
shock and vibration from one to the other. 

V-belts may be run in either direction with the slack 
side on top or on the bottom and may be operated on 
teversing applications. They may be used on either hori- 
zontal or vertical parallel shafts, or with thé two shafts 
at any angle, so long as they are maintained parallel. 
Although V-belts have been used on drives where the 
shafts are not parallel, such applications are not generally 
recommended. Standard belts are available for speeds 
up to 5,000 ft. per minute, but speeds ” to 6,500 ft. 
per minute or higher are permissible. 

Although these belts have a wide field of application, 
there are places where they should not be used, such as 
continuously in temperatures above 120 deg. F.; where 
they will come in contact with oils; on drives where the 
arc of contact on the small sheave is less than 120 deg.; 
where adjustment of the center distance cannot be made 
to compensate for belt stretch; and to connect shafts 
that are not parallel. 
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When ordering V-belts the manufacturer should be 
given complete information on the drive. This includes 
the minimum and maximum center distances between the 
driving and driven shafts; the pitch diameters of the 
driving and the driven sheaves; full load speed of the 
driving and driven shaft extensions; bore of both 
sheaves ; keyseats sizes of both sheaves; type of sheaves, 
solid or clamp hub, or completely split type; kind and 
make of driven machine; and the type of driver, such as 
motor, engine, lineshaft, etc. 

All of the V-belt manufacturers have available com- 
prehensive data books with instructions for the selection 
of their equipment, which should be carefully studied by 
those designing multiple-V-belt drives. Ratings of 
single V-belts are given in Table I. These ratings are 
representative of standard practice, even though small 


TABLE I — MAXIMUM HORSEPOWER THAT CAN BE TRANSMITTED 
EFFICIENTLY WITH A SINGLE V-BELT, 180-DEG. ARC OF 
CONTACT AND CORRECT SHEAVE DIAMETERS 


Velocity in Type A Type B Type C Type D 
Feet per Min. Hp. p. 
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differences may be found between these values and those 
given for some make of belts. 

The rating of these belts is usually for 100 per cent 
load starting conditions, with no provisions for peak or 
shock loads or for ares of contacts less than 180 deg. 
Therefore, if the drive is to operate under conditions 
where the load is likely to exceed 100 per cent or will 
subject the drive to shocks, allowance must be made. 

Table II gives recommended service factors used by 
one manufacturer, and these correspond fairly closely 
with those of other companies. The table does not list 
all machinery to which V-belts are applicable, but for 
those not listed a comparable type in the table may be 
used. 

Loss of arc of contact on the smaller sheave in a drive 
is another factor that must be compensated for when 
selecting V-belts. The horsepower ratings given in 
Table I are for belts making a 180-deg. are of contact 
with the sheave grooves, such as would be obtained with 
a speed ratio of 1:1. For all other drive ratios the arc 
of contact on one sheave, usually the driving, is less than 
180 deg. Table III. gives correction factors by which 
the normal rating of a V-belt is reduced to compensate 
for arcs of contact less than 180 degrees. 

Good practice in the application of V-belts prescribes 
minimum sheave diameters for different sizes of belts. 
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TABLE II—SERVICE FACTOR BY WHICH THE NORMAL 
HORSEPOWER OF DRIVES MUST BE INCREASED WHEN 
SELECTING BELTS 


Service 
Typical Machinery Factor 


Small fans, blower and centrifugal 1 
pumps. 

Small reciprocating pumps and com- 1.1 
pressors, line shafts driving light 
loads. 

Reversing drives; large compressors 1.25 
anc pumps; sawmill machinery; clay- 
working machinery; pulp and paper 
machinery; large fans and blowers; 
large fi mills and pulverizers. 

Mining and smelting machinery; mud 1.40 
pumps; drives for continuous opera- 
tion; small feed mills. 

Textile machinery, such as spinning 1.5 
frames, twisters, etc. 


Nature of Load 


Starting load light — Operat- 
ing load normal. 

Light pulsating — Starting on 
peak loads up to 125 per cent 
normal. 

Moderate shocks or pulsations 
— Starting on peak loads up 
to 150 per cent of normal. 


Severe shocks or pulsations — 
Starting on peak loads up to 
200 per cent. 

Starting on peak loads up to 
250 per cent — Belts to run 
loose to absorb shock. 


Stalling tendency. Crushers, drag lines and other machin- 


ery driven by slip-ring motors. to 2 


These minimum diameters have been fairly well stand- 
ardized and have been selected on a basis that will not 
subject the beit to undue internal strains and will insure 
long life for the belt if other factors are properly pro- 
vided for. Table IV gives minimum recommended and 
minimum permissible diameters of sheaves of one manu- 
facturer. On speed-reducing drives these recommenda- 
tions apply to the driving sheave. Some manufacturers 
list only the minimum recommended diameters of 
sheaves, and these are practically the same for all makes 
of V-belts. Unless there are good reasons for doing 
so, sheaves smaller than the minimum recommended 
diameters should never be used. 

Table V gives recommended cross-sections of V-belts 
for different powers and speeds. The belt selected 
depends upon the power to be transmitted and_ the 
peripheral speed of the belt. It will be noted that sev- 
eral combinations of belts and peripheral speeds are pos- 
sible for a given drive. 

With the foregoing information available multiple- 
V-belts may be calculated for any type drive. As an 
example, assume that a vertical plunger pump requiring 
45 hp. to drive it when operating at 225 r.p.m. is to be 
driven by a 50-hp., 870-r.p.m. motor. From Table II 
it is found that the service factor for this drive is 1.25. 
Then, a drive should be selected that has a normal 
rating of 45 & 1.25 = 56.25 hp. If a belt speed of 
between 2,000 and 3,500 ft. per minute is assumed, in 
Table V it will be found that either a type C or D belt 
may be used. Which of the two sections selected will 
depend on local conditions and the cost of the installa- 
tion. 

First assume that a type D belt is selected; from 
Table IV the minimum recommended pitch diameter of 
the driving sheave is 13 in. The speed ratio is 870 + 
225 = 3.9. Then the pitch diameter of the driven 
sheave is 13 & 3.9 = 50.7. A center distance between 
sheaves slightly larger than the diameter of the larger 
sheave and smaller than the sum of the two sheave diam- 
eters will be found to be satisfactory in most cases, where 
other factors do not establish the limits. Longer or 
shorter centers are practical and are recommended where 
conditions necessitate their use. 


TABLE CORRECTION FACTORS BY WHICH THE NORMAL 
RATING OF V-BELTS IS REDUCED TO COMPENSATE FOR ARCS 
OF CONTACT LESS THAN 180 DEG. 


Are of Correc- Are of Correc- Are of Correc- 
Contact, tion Contact, tion Contact tion 
Deg. Factor Deg. Factor Deg Factor 
180 1.00 130 0.89 95 .77 
170 0.98 125 0.88 90 0.74 
0.96 120 0.86 85 0.72 
150 0.94 115 0.85 80 0.69 
145 0.93 110 0.83 75 0.66 
140 0.92 105 0.81 70 0.63 
135 0.90 100 0.79 oat 
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On high-speed drives, comparatively short centers are 
recommended. In this problem the sum of the pitch 
diameters of the two sheaves is 13 + 50.7 = 63.7 in. 
Assume a center distance of 60 in., which should be so 
selected that when the motor is moved on its base to 
the position nearest the pump the belts can be put on 
the sheaves. The pitch length L of the belts may he 
determined by the formula: 


4C 
where D and d are the pitch diameters in inches of 
the large and small sheaves, respectively, and C the cente: 
distance in inches. These dimensions are indicated on 
Fig. 5. The pitch length of the belt for the drive in 
question is, then: 


L = (2X 60) + 1.57 (50.7 + 13) + 

iva 25.4 inches. 

This belt will have a peripheral speed of 

dX r.pam. 3.1416 13 X 870 
12 ne 12 


L=2C+157(D+d)+ 


= 


= 2,960 ft. per minute. 


The are of contact made by the belt on the driving 
sheave is: 


Arc of contact = 180 — oe? 
= 139 COZ — 15) 142.3 
60 


Referring to Table I, it will be found that a type ) 
belt running 2,900 ft. per minute has a normal rating 
when making 180 deg. contact with the sheave of 14.1 
hp. This belt is to operate with an arc of contact of 


TABLE IV — RECOMMENDED AND PERMISSIBLE PITCH 
DIAMETERS OF SHEAVES 


Recommended Permissible To Find Outside 
Belt Pitch Diameters, Pitch Diameter, Diameter Add to 
Section In In. Pitch Diameter, In. 
A 3.6 3 Fi 
B 5.4 5 } 
9 8.5 3 
D 13 12 i 
E 21.6 20 i 
TABLE V--RECOMMENDED CROSS SECTION OF V-BELTS FOR 
DRIVES OF DIFFERENT RATING 
——_———-Belt Speed in Feet per Minute———-——-. 
Hp. Less than 2,000 2,000 to 3,500 Above 3,500 
Up to 2 A A A 
2to 5 B B A or B 
5to 10 BorC B 
10 to 25 C BorC 
25 to 50 Cor D 
50 to 100 D Cor D C or D 
100 to 150 E D D 
Above 150 E E E 


142.3 deg. on the driving sheave. From Table ITT the 
correction factor of 92.5 is obtained, and the belt is 
actually good for 14.1 & 92.5 = 13 hp. The drive 1s 
to be selected for 56.25 hp., then 56.25 + 13 = 4.3 belts 
will be required. It is always advisable to provide ample 
overload capacity in the belt, so that it will be preferable 
to use 5 belts instead of 4, either of which may be 
selected. If the drive is to be used for only a few hours 
each day, the service may be such that the smaller num- 
ber of belts would be entirely satisfactory. Where the 
service is fairly continuous plenty of belts to carry the 
load is much more economical than too few. The added 
initial cost of an extra belt or two is surprisingly small 
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and the additional expense will be repaid in most installa- 
tions by increased life and efficiency from the drive. 

The other choice for the drive is a type C belt and 
the minimum recommended size driving sheave is 9 in. 
in pitch diameter. Then the pitch diameter of the driver 
sheave is 9 X 3.9 = 35.1 in. Assume that the same 
center distance is used for this drive, 60 in., as for the 
type D belt, then the pitch length of the belts is 


L= (2X 60) + 1.57 (35.1 + 9) 
(35.1 —9)? 

+ 
This belt will have a peripheral speed of 
3.1416 9 & 870 


12 


= 192 inches. 


= 2,050 ft. per minute. 


The are of contact made with the driving sheave equals 


0 (35.1 — 
180 — a = 154 deg. A type C belt running 


at 2,050 ft. per minute has a normal rating of about 5.5 
hp., but when connected for the arc of contact is good 
for 5.5 & 0.95 = 5.2 hp. Then a total of 56.25 + 5.2 
= 10.8, say 11 belts, will be required. 

If the belts are selected on a cost basis the type D 
belt will probably be the cheapest. Where flywheel effect 
is a consideration the type D belt drive will also have 
an advantage of over 100 per cent more IVR? in the 
driven sheave than for the type C drive. For the plunger 
pump drive the extra WR? in the driven sheave is 
beneficial and would be another reason for selecting the 
type D drive. 

There is also the possibility of using a type C belt 
operating at the same speed as the type D belt. Calcula- 
tion, however, may show this to be a somewhat more 
expensive drive than the D belt. It will have slightly 
less WW R?, and if this were an important factor a type C 
belt operating at the higher peripheral speed might be 
considered. It is generally well to work out several 
designs and select one that will be best suited to the oper- 
ating conditions. 

When selecting the belts and sheaves effort should be 
made to obtain a design that calls for standard parts as 
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Fig. 6—Heavy-duty multiple 
V-belt on a large air-com- 
pressor drive 


nearly as possible. When the size of 
sheaves has been determined, check 
up with the manufacturer’s stock 
sizes. If the calculated sheave sizes 
do not conform to those in stock, se- 
lect the driven sheave of the nearest 
larger stock size and divide its diam- 
eter by the speed ratio to find the 
diameter of the driving sheave. 

In the calculations of the sheave 
diameters it is not essential that the 
theoretical ratio be absolute. Due to 
changes in circuit voltage and for 
other causes motor speeds may not 
be within several per cent of that 
used in the calculation. Therefore 
it is of little use to demand an exact 
ratio for the sheaves when the 
conditions under which they operate 
are variable. Since the motor is more 
likely to operate below normal rated speed than above, 
any change made in the sheave diameters to accommodate 
stock equipment should be for an increase in the speed 
of the driven shaft rather than a decrease. 

Whenever possible, stock length belts should be 
selected. After the length of the belts has been deter- 
mined for the assumed center distance check this with 
the manufacturer’s lists and select a stock length that 
will accommodate the drive. For example, in the fore- 
going calculations the type D belt as calculated is 225.4 
in. long. Assume that the nearest stock belts to this 
length are 212 in. and 240 in. long. If it is possible to 
set the motor a little closer to the driven sheave then 
the shorter stock belt would be selected. The center dis- 
tance required can be calculated by the formula: 


+ 
[2L — x(D + d) |? —8.2(D —d)*? _ 
8 — 
[2 x 212 — 3.1416(50.7 + 13)] + 


X 212—3.1416(50.7 + 13) ]?—8.2(50.7—13)? 


52.5 inches. 


Moving the motor closer to the driven machine will 
reduce the arc of contact on the small sheave, and as a 
result the capacity of the belt is reduced and should again 
be checked if there are any doubts about it being ample 
for the drive. With the 212-in. belt the motor will be 
60 — 52.5 = 7.5 in. closer to the pump than with the 
belt as originally figured. If this position of the motor 
can be used, the center distance is still greater than the 
diameter of the larger sheave and would be considered 
a well-proportioned drive. 

Acknowledgment for aid in preparation of this article 
is made to the Allis Chalmers Manufacturing Company, 
Milwaukee, Wis.; Worthington Pump & Machinery 
Co., Harrison, N. J.; L. H. Gilmer Co., Philadelphia, 
Pa.; Dayton Rubber Manufacturing Company, Dayton, 
O.; the Gates Rubber Company, Denver, Colo.; Fair- 
banks, Morse & Company, Chicago, IIl.; the Manhattan 
Rubber Manufacturing Company, Passaic, N. J. 
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Diesel Power Replaces Steam 


~ At Commander Mill 


During the first month's operation this diesel 
installation produced a kilowatt-hour at an 
operating cost of 0.63c. The first cost of the 
plant is being paid for out of savings between 
diesel generating cost and purchased power 


By P. J. STIEGER 


HEN the Minneapolis mill of the Commander- 
\\ Larabee Corporation was changed over from 

steam to diesel-electric power on Jan. 2, 1932, 
an industrial installation that is probably the largest 
flour mill diesel power plant, having a total of 2,760 hp., 
was put into operation.. The new plant contains three 
new 800-hp. diesels and one 360-hp. unit removed from 
the old plant. 

Several factors were responsible for the retirement of 
the steam plant and the selection of diesel equipment for 
its replacement. Obsolescence of the steam equipment, 
the operation and maintenance costs of which had been 
mounting steadily, had an adverse effect on the milling 
costs. The high production cost, in turn, became an 
object of utmost importance when the collapse of the 
grain market was accompanied by the general decline of 
the flour markets. As flour prices fell there followed the 
consumer trend of demanding only the fancy patents. 
This presented to the Commander Milling Company, like 
all others, the new problem of not only disposing of the 
lower grades of flour and the usual millfeeds, but of 
doing so at prices which would recover the production 
costs of these commodities that had previously consti- 
tuted an important source of income. 

After considering all the advantages to be gained by 
the installation of new steam equipment, purchasing elec- 
trical power and installing electrical equipment, or in- 
stalling diesel generating machinery, the Commander 
management decided upon the latter course, partly be- 
cause of its familiarity with this type of power based 
upon actual experience with diesels in two of its mills. 
Approximately nine months were spent on the investiga- 
tion preceding the purchase, the terms of which provided 
for part payment upon completion of the installation, and 
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for the balance of the cost, monthly payments equivalent 
to the amount saved by the diesel equipment, which sums 
are the difference between what it would have cost to 
purchase power and diesel operating costs. 

The diesel plant has operated the mill for the remainder 
of January, and on March 1 the results for February, 
the first full operating month, were obtained. February 
had 29 days, on four of which the mill was shut down, 
and on three days operated at half capacity. During this 
month 67,762 bbl. of flour was milled, requiring 413,630 
kw.-hr., or an average of 6.11 kw.-hr. per barrel milled. 
There was generated 426.680 kw.-hr. by the diesel en- 
gines at a consumption of 35,330 gal. of fuel oil, or 12.1 
kw.-hr. per gallon. The lubricating oil used during the 
month amounted to 306 gal. The cost of diesel power 
per kilowatt-hour is 


C. per Kw.-Hr 
Fuel and lubricating oil................. 0.350 


Based on a minimum consumption of 437,500 kw.-hr. 
per month and an 860-kva. maximum demand, the aver- 
age cost of purchased power would have been 1.09c. per 
kw.-hr. The tabulation shows a comparison of the cost 
of diesel power and purchased power for the month of 
February. 

Fronting on Hiawatha Avenue, Minneapolis, a separate 
power plant building of structural steel and brick con- 
struction was erected to house the four diesel-generating 
units, twelve-panel switchboard and auxiliary equipment, 
all of the latter being in the basement. The building is 
42 ft. 9 in. x 78 ft. 9 in., with 12-in. solid brick walls. 
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The three new diesels together with a unit taken from the 
old steam plant have a total capacity of 2,760 horsepower 


At the rear is an alcove 6 ft. 8 in. x 35 ft. 11 in. housing 
the switchboard and lavatory. In the floor between each 
of the engines are removable steel floor gratings, and 
overhead is a three-ton crane. This arrangement makes 
possible easy handling of any auxiliary or part of any 
of the main engines for inspection or repairs. A base- 
ment extends under the entire floor space, including the 
alcove. All auxiliaries are in the basement. 

Each engine rests on a concrete foundation 10 ft. wide, 
with a large slab 14 ft. wide and 2 ft. thick under each 
main concrete block. Between each engine is a passage- 
way 6 ft. wide. Under the switchboard in the basement 
are three 25-kva., 2,300 to 220 volt transformers for aux- 
iary power. Outside, at the rear of the building, are 
three 100-kva., 2,300 to 220 volt transformers furnish- 
ing current for the elevator motors, car pullers, fans, 
electric lights and various other induction motor loads. 


COMPARISON OF PURCHASED POWER AND DIESEL OPERATING 
COST MONTH OF FEBRUARY, 1932 


Purchased Diesel 
Energy cost Power Power 
Purchased power: 426,690 kw.-hr. 
860 kva. demand............. $4,650.92 
Diesel cost: 35,330 gal. fuel oil at 
0. 3930, $1,394.00 
306 gal. lubricating oil at 
130. 66 $1,524.66 
Taxes, insurance and labor 
Purchased 330.00 
Diesel power: Taxes and insurance... $286.00 
Reserve for maintenance 
Miscellaneous supplies 
$4,980.92 $2,759.72 
Savings of diesel over purchased power............... $2,221.20 
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The building has a flat roof on which is mounted a 20- 
in. vane-type ventilator. Although no heating is required 
under normal conditions, three radiators, with a steam 
line from the mill, are provided to heat the power plant 
on occasions when the mill may be shut down. 


GENERATING EQUIPMENT 


The generating equipment consists of four diesel units. 
Three are 800-hp., two-stroke cycle, five-cylinder, me- 
chanical-injection diesel engines of 16-in. bore and 20-in. 
stroke, designed to operate at 277 r.p.m. and equipped 
with separate scavenging and oil-cooled pistons. Each 
engine is direct-connected to one 551.4-kw. generator. 
In normal operation only two of these units will be in 
use at one time, the third being used for stand-by service. 

The fourth engine is a 360-hp., two-stroke cycle, six- 
cylinder, mechanical-injection diesel with 14-in. bore 
and 17-in. stroke, operating at 257 r.p.m. and direct- 
connected to a 300-kva. generator. This unit, which was 
formerly used to supply power to an elevator, was first 
installed in August, 1925, and had been in practically 
continuous service 24 hr. daily in conjunction with the 
steam plant, until January, 1932, when it was cleaned, 
checked over and removed to the new power plant build- 
ing for use when peak loads are encountered, or for 
power service and lights during periods when the mill 
is shut down. 

Excitation for the generators is furnished by two 
motor-generator sets with separate exciters, and one belt- 
driven exciter. One motor-generator set is behind the 
switchboard and the other is on the main engine room 
floor with a shaft extension and pulley for emergency 
belt drive in case of shutdown. The belt-driven exciter, 
which is of 124 kw., was removed to the new plant and 
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Mill Drives 


Synchronous ere, two, 500 hp., 225 r.p.m., 3 phase, 
60 cycle, 2,400 volt Fairbanks, Morse & Co. 
Exciters, two, 15 hp., 1,750 r.p.m., 9-kw., 125-volt motor- 
generator sets Fairbanks, Morse & Co 
Starting panels, two, for synchronous motors, 
ene Machinery Mfg. Co. 
Magnetic clutches two 66 in. type L.....Cutler-Hammer, Inc. 


Power Plant 


Crane, one, 3 ton, hand operated, Chrisholm-Moore Hoist Corp. 
Switchboard, one 12 panel, ebony asbestos, 
Fairbanks, Morse & 
Switchboard equipment, one, duplex recording demand 
meter Westinghouse Electric & Mfg. 
All other meters and equipment General Filectri ic 
Transformers: three, 25 kva., 3 phase, 60 cycle, 2,300 
to 220 volt station power Duncan Mfte. 
Three, 100 kva., 3 phase, 60 cycle, 2,300 to _220 volt mili 
power . Duncan Mfg. 
Ventilator, one, "20 in. vane-type, rope control, 
Tierney Rotor Ventilator 


Generating Equipment 


Diesel Engines: three, 800 hp., 5 cyl, 16x20 in. two- 
stroke cycle, 277 r.p.m Fairbanks, Morse & 
om, 360 hp., 6 cyl., 14x17 in., two-stroke cycle, 257 
r.p.m Fairbanks, Morse & 
Alternators: three, 689 kva., 3 phase, 60 cycle, 2,400 
volt, 277 r.p.m Fairbanks, Morse & 
One, 300 ne 3 phase, 60 cycle, 2,400 volt, 257 r.p.m., 
Fairbanks, Morse & 

Exciters: two, 40-hp., 1,750-r.p.m., 25-kw., 125-volt 
motor-generator sets............. Fairbanks, Morse & 
One, 124-kw., 125-volt, 1,000-r.p.m.,__belt- diven exciter, 
Fairbanks, Morse & 


Lubricating Oil System 


Oil tanks, two, 4x4x6 ft., capacity 1,000 gal., 
Brown Sheet Iron & Steel 


Equipment Data, Commander Mill 


Oil transfer pumps, two, 24 g.p.m., rotary, connected to 
4 hp., 1,200 r.p.m. motor Geo. P. Roper Corp. 
Oil centrifuge, one, 25 gal. per hour..DeLaval Separator Co. 
Oil heater, one, 6 kw., bayonet type..DeLaval Separator Co. 
Auxiliary ‘oil pump, one, 175 g.p.m., rotary, connected to 
10-hp., 1,750-r.p.m. 3- phase, 60- cycle, 220-volt, squirrel- 
cage, ’pall- bearing Fairbanks-Morse motor, 
Geo. P. Roper Corp. 
Emergency oil pump, one, 80 g.p.m., 210 r.p.m., rotary, 
belt-driven by Fairbanks-Morse kerosene 
Geo. P. Roper Corp. 


Miscellaneous 


Air compressors: One 3x4 in., 2-stage, belted to 3 hp. 
motor Fairbanks, Morse & Co. 
One, 8x34 in., single-stage, driven by 2-hp. motor; also 

arranged for belt drive by the kerosene engine, 
Fairbanks, Morse & Co. 

Air tanks, three, 26x96 in. with gages and safety valves, 

250 lb. pressure, A.S.M.E. standard, Fairbanks, Morse & Co, 

Water softener, two 7-ft. softening units, capacity 3,000 
gr. per Permutit Co. 

Centrifugal pumps, two, 5 in., 800 g.p.m., split case, ball 
bearing, direct connected to 15-hp., 8-phase, 60-cycle, 
220-volt ball-bearing motors...... Fairbanks, Morse & Co. 

Air intake silencing chambers, four, concrete, 6 ft. 6 in. 

2. 6 in, x 4 6 3 Fair banks, Morse & Co. 

Air Filters, four, chambers and filter units, 

American Air Filter Co., Inc. 

Exhaust: Silencing chambers, eight, Concrete 6 ft. 3 in. 

x tt. 2. 64 Fairbanks, Morse & Co. 
Fairbanks, Morse & Co. 


Fuel Oil Handling and Storage 


Service tanks, four, 36x144 capacity 625 gal. 
each Fairbanks, Morse & Co. 
transfer centrifugal "and 1-hp. 
motor t Fairbanks, Morse & Co. 

Fuel rs, » Ni a, horizontal reading 
dials Buffalo Meter Co. 


arranged for belt drive to one of the 800-hp. units. It 
will be connected up only in case of emergency. 

The cooling equipment consists of a spray pond 50 ft. 
x 100 ft., a water softener, and two 800 g.p.m. centrif- 
ugal pumps, either of which is large enough to handle the 
entire plant alone, even when operating at full load. 

Only one pump will be operated at a time, pumping 
through the main cooling-water header, which has 
branches leading to each engine. The overflow from each 
engine is piped to the rear of the unit into a common 
overflow header from which the water flows back to the 
spray pond, where it is forced through spray nozzles, 
cooled and recirculated. There are two overhead emer- 
gency supply tanks with a total capacity of 5,300 gal., 
with water levels maintained against the pressure of the 
centrifugal pumps. Should one of the pumps fail, 
siren on the instrument board sounds and a red light 
flashes a warning. The water from the overhead tanks 


flows by gravity into the system without the functioning 
of any valves. A 3-in. water line is used and arranged 
to retard slightly the flow of the water when the centrif- 
ugal pump stops, so that while the flow from the surge 
tanks is slower than from the pumps, it is sufficiently 
fast to cool the engines for eight minutes, which is 
ample time for the operator to start up the spare pump. 
When the spare pump is started the water in the surge 
tanks again rises to its normal level. 

A double-unit water softener with 7-ft. softening units 
and having capacity to remove 3,000 gr. per hour is used 
to treat the water. This, as well as a deepwell pump. 
the surge tanks and spray pond, was originally used in 
connection with the former steam plant and is now in 
service with the new diesel equipment. 

Each diesel unit has its own oil cooler, built-in oil 
pump, and duplex oil strainer. A 1,000-gal. dirty-oil tank 
automatically collects the scraper ring oil from each 


The new diesel plant at the Minneapolis flour mill of the 
Commander-Larabee Corp. is shown at the lower right 
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engine, and a small rotary pump transfers it through a 
6-kw. electric heater to a 25-gal. per hour centrifuge, 
where it is purified at a temperature of 160 deg. F. 
From the centrifuge, which is mounted on a platform 
fastened to the wall by brackets, the oil flows by gravity 
into a 1,000-gal. clean-oil tank, from where another small 
rotary pump transfers it back into the main system of 
each engine. Both tanks have sufficient capacity to per- 
mit the entire batch of oil for each engine to be drained, 
centrifuged and returned to the unit. For emergency 
purposes there is a 175-g.p.m. rotary oil pump so piped 
that oil can be quickly pumped to any unit. Should a 
situation arise which would render the electric pumps 
useless, a 3-hp. kerosene engine belt-driven to an 80- 
g.p.m., rotary oil pump is instantly available. 


AiR SYSTEM 


Compressed air at 250 lb. pressure is used for starting 
the engines. This is furnished by two motor-driven air 
compressors with a capacity of 12 cu.ft. per minute, and 
stored in three 26x96 in. air tanks, each equipped with 
safety valve and pressure gage. In,an emergency one of 
the compressors can be belt-driven by the kerosene 
engine. 

The scavenging-air system consists of intake and ex- 
haust equipment. The air for each engine is taken in 
through an 18-in. stack 20 ft. high mounted on a con- 
crete silencing chamber outside the building. The air 
passes through a second silencing chamber before going 
to the engine through an 18-in. pipe. The exhaust from 
each engine proceeds through an 18-in. pipe to a con- 
crete silencing chamber outside the building, thence 
through a 20-in. pipe to a second silencing chamber, and 
vertically through a stack silencer and 100-ft. stack into 
the atmosphere. These special silencing precautions are 
necessary to comply with the ordinances of the city, as 
the mill is in a residential district. 


Fue. SystEM 


Fuel oil storage facilities consist of two 12,000-gal. 
underground storage tanks beneath the railroad spur 
at the rear of the power house, and four 625-gal. indi- 
vidual day fuel tanks which are likewise underground 
at the rear of the building. 

The oil flows by gravity from the tank cars to the stor- 
age tanks, from where it is pumped into the day tanks 
by a 25-g.p.m. centrifugal pump which is stopped by an 
automatic float switch when the day tank is full. 

Gage glasses in the basement of the power plant in- 
dicate at all times the oil level in each tank, and four oil 
meters record the amount of fuel trasferred to each day 


RESULTS OF ENGINE PERFORMANCE TESTS 


as Fuel Guarantee Fuel Rate, 
Unit at Full Load in Lb. per Hp.-Hr. Fuel Rate, 
No. Lb. per Hp.-Hr. from Test Lb. per Kw.-Hr. 
| 0.41 0.399 0.562 
2 0.41 0.379 0.532 
3 0.41 0.391 0.553 
Temperatures, Deg. F. Unit No. | Unit No. 2) Unit No. 3 
Outside engine room.................6..5. 32 10 30 
Inside engine room.................0-.00% 65 70 81 
Cooling water outlet...................... 74 74 82 
ooling water aver. all 95.2 92 99.4 
Piston cooling oil cooler inlet............... 97 100 107 
Piston cooling oil cooler outlet............. 94 87 94 
Iston cooling oil aver. all cyls............. 108.4 112 117.2 
Pressures, Lb. per Sq.In. 
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tank from the storage tanks, thus permitting an accu- 
rate check of the daily fuel consumption of each engine. 


PERFORMANCE 


To determine whether the new engines had met the 
guarantees, a three-day test was run on the 800-hp. units 
on Jan. 13, 14 and 15. The test showed the perform- 
ance given in the foregoing tabulation. 

The author wishes to express his appreciation for the 
information and assistance given in the preparation of 
this article by H. N. Anderson and J. C. Elmburg, who 
designed the plant, and C. M. Hardenberg, vice-president 
of the Commander-Larabee Corporation. 
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Extreme Use of Decimals 
By D. J. ALLISON 


CCURACY in engineering computations generally 
involves use of decimal fractions, but the processes 
are often cumbered with more decimals than the requisite 
degree of accuracy would warrant. The character of 
the computation determines the extent to which the 
decimals should be run. Where minute units of value 
are used throughout, a string of decimal figures may be 
necessary for exactness in the final result. But where 
the quantities are big and bulky, and available only in 
round numbers, one or two decimal figures, or perhaps 
none at all, may suffice to give a satisfactory approxima- 
tion. 

For example, consider a report stating a plant’s yearly 
coal consumption to be 13,361.013 tons. Here the 
decimal means nothing. Supposing the coal to cost 
three dollars a ton, the fraction corresponds to less than 
four cents over a year’s time. A greater gain or loss 
than this may have occurred in weighing each consign- 
ment. But when the same plant reports that production 
cost has dropped from 6.455 to 6.448 mils per kilowatt- 
hour, decimals are employed to a good purpose. With- 
out them it would be impossible to make the comparison. 

Results of trials of boiler efficiency and rating are 
often computed to more decimal places than precision in 
the observed data can possibly justify. Draft gage read- 
ings, for example, may be calculated to the nearest 0.001 
of an inch of water. Of what benefit is such refinement 
when the draft is probably fluctuating as much as 0.03 
or 0.04 of an inch while the reading is being taken. 

Graduations on the dial of a steam-pressure gage are 
spaced at intervals of about a thirty-second of an inch, 
each division corresponding to two pounds. During a 
test the gage readings were refined to one decimal place, 
as 208.3 pounds. It is practically impossible to read an 
ordinary steam gage that close, so the recorded reading 
was simply a guess. Generally, the pointer of the gage 
vibrates more or less, making keen observation necessary 
in order to read the pressure accurately within half a 
division or one pound. 

Similar difficulties stand in the way of reading steam 
temperature closer than one degree. 

Since both of these readings, steam pressure and tem- 
perature, as well as feed-water temperature, enter into 
the calculation of factor of evaporation, the carrying of 
this factor to 4 or 5 decimals is needless and, in fact, 
misleading. Its accuracy is limited by the accuracy of the 
average readings on which it is based and these would 
indicate a limit of 2 or 3 decimals. 
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Power Costs Cut $9,200 
By Investing $15,000 


By J. G. BERGER 


Consulting Engineer, Newark, N. J. 


ITH the general business recession many institu- 

tions in New York City found their incomes 
dwindling, and this encouraged a healthy search for 
reduction in operating costs. With such a desire in 
mind the writer was engaged to see whether the cost of 
power, light, heat, steam, gas, and other services, could 
be reduced at The National Arts Club, which is housed 
in the historic Tilden Mansion, at Gramercy Park, and 
the adjoining twelve-story studio building. 

This resulted in making not only a complete analysis 
of the situation, but also checking ideas already 
submitted. 

Early in 1930 there were in operation two 1,200-sq. ft. 
horizontal return-tubular boilers, one 50-kw. direct- 
current engine-generator set, and two 75-kw. direct- 
current engine-generator sets. There were the usual 
boiler-feed pumps, house pumps, main switchboard and 
general accessories. 

As a plant of this size does not warrant elaborate 
recording devices, it became necessary to obtain what- 
ever records were available, and with checking and such 
testing as would be helpful, a typical year was set up. 

Observations over a reasonable period indicated that 
the day load on a 75-kw. unit was generally less than 
one-half its rating, although elevator swings frequently 
pulled heavily on a unit of this size. During the eve- 
nings, when power, lighting and the kitchen load were 
on, one 75-kw. uuit needed at times to be supplemented 
by the 50-kw. unit. Late at night, when the lighting load 
dropped off considerably, the 50-kw. unit served the pur- 
pose very well, and between midnight and 6:00 a.m. it 
carried but a fraction of its rated capacity. 

Exhaust steam was used for heating, although most of 
the year much exhaust was wasted, as is readily seen if 
one compares items B and D in Table I. 


TABLE I 

A B Cc D E F G 

Lb. of Steam Equivalent Total 

Used for Lb. of Coalin Tons Coal in 

Heating Exhaust Chargeable Tons 

Based on Kw.-Hr. Steam toElectrie  Actu- 

10 Million Gener- Avail- Power ally Differ- 
Lb. per Year ated able Generation Used ence* 

Jan. 1,700,000 20,000 1,700,000 154 180 26 
eb 1,800,0 18,600 1,580,000 144 168 24 
March _ 1,320,000 19,000 1,620,000 147 170 23 
ri , 130, 17,600 0,000 144 166 22 
ay 760,000 17,400 1,560,000 142 164 22 
June 380,000 13,000 ,000 124 146 22 
July 0 12,800 1,220,000 122 144 22 
ug. 0 12,900 1,230,000 123 145 22 
Sept. 13,000 1,240,000 124 146 22 
Oct. 380,000 14,000 1,330,000 121 143 22 
Nov. 1,130,000 19,000 1,620,000 147 170 23 
Dec. 1,400,000 20,000 1,700,000 154 180 26 
Total 10,000,000 197,300 17,620,000 1,646 1,922 276 


*Indicates coal chargeable to live steam for pump, hot water and kitchen. 


Since the power plant was not being operated to best 
advantage; that is, the exhaust was not used to the 
fullest extent and the engines needed overhauling, the 
first suggestion was to improve the firing methods and 
operate the existing equipment at best efficiency, and use 
as much exhaust steam as possible for heating and hot- 
water production. This meant spending approximately 
$8,000, on which it would have been possible to earn 


582 


about $3,700 per year, or 46.5 per cent gross return (7 
the investment. 

An alternative was the purchase of electricity, oper .- 
tion of the steam boilers only during the heating season 
at low pressure, the installation of a gas-fired hig!- 
pressure boiler for the kitchen, and a gas-fired hot-wator 
heater for the summer season, this connecting to tic 
same new hot-water tank that would receive its hot-wat«r 
supply from a submerged heater to be installed in oe 
of the coal-fired boilers. In addition, electrically opcr- 
ated house pumps, condensate pump on the heating sys- 
tem, sump pumps and electric refrigeration were cou- 
sidered. 

It was estimated that such a change would cost, 
exclusive of engineering expense, approximately $12,950. 
Not taking full advantage of the difference in cost of 
ice vs. refrigeration, the saving showed some $6,670, 
or 51.5 per cent. 

This procedure was adopted by the club, and while the 
changes were being made all old electric wiring was 
reconditioned, at an additional expenditure of $1,960. 
The boilers were reconditioned, old piping replaced with 
new, also pipe covering added or renewed, and such 
accessories as damper control installed, while a salvage 
was obtained on the sale of the old engine-generator 
sets, since the space could be advantageously used. 

Under competitive bidding the expenditure, together 
with all engineering fees for report, plans, supervision, 
etc., less salvage became $15,190. 

The new arrangement was placed in full operation 
Aug. 1, 1930. During August of 1931 the actual costs 
were carefully reviewed on the books and compared with 
those of the previous fiscal year when operating under 
the old method. 

The two years compared favorably in requirements at 
the club and in Table II are the comparative cost data. 


TABLE II 
Cost for Cost for 
Items 1929-30 1930-31 Savings 

Engine room supplies.................... 246. 63 0 246,63 
ioe for the 1,810.41 625.51 1,184.90 
Ice for all other purposes................. 935.99 378.69 557.30 

$19,390.61 


*Labor was recorded on eleven months’ basis and needed to be adjusted for a 
twelve months’ basis. 


Cost increases of 1930-31 over 1929-30 


Gas in restaurant and studio building................. $1,728. 26 
Electricity purchased for refrigeration which replaces part 

part of the previously purchased ice................ 996.00 
Electricity purchased for the club and studio building.... 7,446.06 $10,170.32 
Net reduction in operating cost first year.................0.00005 $9,220.29 
These improvements are now paid for in..................00005; 1.64 yr. 
Or the gross return on the money invested.................005 60.7 per cent 


The improvements made thus eliminated the heat prob- 
lem during the summer months of boilers located directly 
under the dining room, simplified and quieted the opera- 
tion of the power department and netted the club a sub- 
stantial return. 

It should, however, not be taken for granted that 
because in this case purchased gas and electricity were 
the correct solution that this is true as a general rule. 
Each case is an individual problem. The use that one 
can make of exhaust steam is an important factor. 

Diesel engines with the present low cost of oil which 
did not obtain early in 1930 compare favorably with 
purchased electricity, although there is no assurance that 
oil prices will remain as low as at present. Had the 
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price of oil been as low as it is today it might also have 
been worth while to consider it as a fuel under the 
reniaining boilers, rather than continue the use of coal. 

Also, shortly after the change was completed the utility 
su) plying high-pressure steam laid mains in the neighbor- 
hood of the club. Had this been available at the time the 
changeover was made, its use might also have been 
advantageous. 

The solution to saving in the cost of heat, light, power 
and process steam today is to make an improvement that 
will pay for itself quickly, so that in three or four years 
if commodity prices vary materially it will be again 
advantageous to change, particularly if the improvement 
has been amortized in less than three years. 

The National Arts Club is, therefore, in a most favor- 
able position, since in March of 1932 the cost of chang- 
ing over to central station power and purchased gas 
had been entirely paid off, and monthly thereafter the 
club will earn approximately $768.35 towards the accumu- 
lation of a surplus for future improvements. 


Blowing-Time Tests Made on 
Renewable Fuses 


N ORDER to meet the frequent demand of electrical 

engineers and central station men for information as 
to the blowing time of fuses at extremely high overloads, 
the Bussmann Manufacturing Company, St. Louis, Mo., 
recently completed exhaustive tests in conjunction with 
Prof. H. G. Hake of Washington University to de- 
termine the blowing time of its 250- and 600-volt super- 
lag fuses at various overloads. This information is 
often desired in order to determine the proper size of 
fuses to use in a given circuit, especially ones containing 
overload relays or those having primary fuses in the 
high-voltage side of transformers. 

Figs. 1 and 2 have been compiled to show the results 
of these tests. To insure accuracy, an oscillograph was 
used for all blowing times under two seconds. Values 

given on the charts for the 
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Fig. 1—Thyratron tubes on the 
backside of the automatic-con- 
trol panel board are shown in 
the foreground. The two center 
tubes control the air supply 
while the sets on the right and 
left regulate the oil and water 
respectively 


HE high-pressure steam gen- 
erator installed in the labora- 
tories of Purdue University 
and described in Power, Dec. 1, 1931, 
consists, essentially, of two parallel 
circuits of seamless steel tubing. 
Water is pumped into one end and 
steam is discharged from the opposite 
end at a pressure and temperature 
which are determined by the position 
of the steam throttle valve as well as 
by the fuel-water ratio. Thi cir- 
cuit contains no drums and no regulating devices are 
placed between the inlet and the steam throttle valve. 

While it is possible to operate this unit satisfactorily 
on a steady load by means of manual control of the 
fuel, air, water and throttle valve position, it is most 
difficult to hold a constant outlet pressure and tempera- 
ture on a swinging load, except by means of automatic 
control. The problems which arise in operating this unit 
on a swinging load are more serious and complicated 
than those encountered in connection with the conven- 
tional-type steam generator for the following reasons: 

1. The accumulator action of saturated water in the 
drums and circulation system of an ordinary boiler assists 
materially in reducing pressure fluctuations which are 
caused by sudden variations in load. The elimination 
of all drums and the use of once-through, forced circu- 
lation has reduced the water-storage capacity in the 
Purdue University steam generator to a minimum. In 
fact, the entire water supply in the circuits under normal 
operating conditions is equivalent to the maximum output 
for about 90 sec. As a result, pressure fluctuations are 
violent on a swinging load, unless the control functions 
very quickly. 

2. In the conventional steam generator, it is only 
necessary to control the pressure since the final tempera- 
ture is determined by the arrangement of a fixed amount 
of superheating surface. Steam can be delivered from 
the series-tvpe generator either saturated or superheated, 
up to a maximum temperature which is limited only by 
the materials used in the superheater tubes. The change 
in the final steam temperature is controlled by the ratio 
of fuel burned to water pumped. The amount of super- 
heating surface in the Purdue University unit may be 
varied from zero to about 50 per cent of the furnace-wall 
surface merely by changing this ratio of fuel to water. 
A change in final steam temperature alters the specific 
volume of the steam and, therefore, affects both the 
pressure drop through the throttle valve and the friction 
loss through the circuits of the steam generator. In fact, 
when operating at a constant steam output, with 2,500 Ib. 
outlet pressure, a reduction in steam temperature from 
810 to 750 deg. F. will reduce the outlet pressure about 
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A series steam generator having two parallel 
circuits of seamless-steel tubing supplied with 
feed water at one end and delivering steam 
from the other end at any desired pressure up 
to 3,500 Ib. per square inch and at a maximum 
temperature of 830 deg. F. is equipped with a 
system of automatic combustion control in 
which Thyratron tubes are the source of power 
for the elements that regulate the supply of 
fuel, air and water. The mechanism for 


actuating the control is operated through 


Selsyn sending and receiving units 


200 lb. To a lesser extent, the variation in pressure at 
constant fuel and water inputs will affect the final steam 
temperature. The absence of a fixed amount of super- 
heating surface, accordingly, introduces the problem of 
automatic regulation of both pressure and temperature. 
Moreover, a change in one variable will affect the other, 
so that the control must regulate both pressure and 
temperature within close limits and in such a way that 
a change in either variable will not set up a hunting cycle 
between the pressure and temperature control elements. 

The characteristics of the series-type steam generator 
are such, therefore, as to require a system of automatic 
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control which responds instantaneously to load swings 
without overtravel and which will hold both pressure and 
temperature fluctuations within reasonable limits, without 
the initiation of a hunting cycle. 

The Bailey automatic control which is installed in con- 
nection with the Purdue University series unit was 
designed as a system which would be flexible enough to 
handle large steam-generating units with the diversified 
auxiliaries which are in use in modern boiler plants. It 
is based on the Thyratron tube as the source of power 
for the elements which regulate the supply of fuel, air 
and water. The oil throttle valve, the rheostat in the 
shunt field of the direct-current boiler-feed-pump motor, 
and the forced-draft fan damper are each operated by 
a 0.25-hp. geared, reversing direct-current motor, whose 
direction of rotation is controlled by Thyratrons. This 
arrangement makes it necessary for the primary control 
elements, which are actuated by changes in pressure, 
temperature or load, to develop only sufficient power to 
operate balanced electrical contactors in the circuits of 
the Thyratrons which supply power to these motors. 
Since all open contacts are in the grid circuits of the 
Thyratrons where only a minute current is required, it 
Is possible to use extremely light and sensitive contacts 
without the usual difficulty of burning of metallic points. 

Fig. 1 is a photograph of the rear view of the Bailey 
automatic-control panel showing the Thyratrons. The 
two central tubes control the air supply, while the sets 
at the right and left regulate the oil and water respec- 
tively. The Thyratron is a mercury-vapor, hot-cathode, 
grid-controlled rectifier as described on page 514, April 
number. 
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Fig. 2—Selsyn motors on the 
water-supply control. The pilot- 
motor coupling is in the center 
foreground with the rheostat on 
the left of the gear case and 
the Selsyns motors M, and M, 
are on the right 
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In the control system installed on the Purdue 
University steam generator, two Thyratrons are con- 
nected to a reversing pilot motor in such a way that one 
tube will operate the motor in one direction while the 
other tube will run it in the reverse direction. The 
motors controlling the oil throttle valve and the boiler- 
feed-pump rheostat are plugged when the system is in 
balance; that is, each motor is supplied with current 
from two Thyratrons at the same time with the result 
that it receives an alternating current which is limited 
by a choke coil. If the boiler pressure or temperature 
should change, one tube is cut out, thereby causing the 
motor to operate at full speed until it reaches the desired 
position when the tube is cut in again and the motor 
stops instantly under the plugging influence of the alter- 
nating current. As a result, changes in fuel and water 
can be made at full speed without danger of overtravel. 
In the case of the air control, a variable inductance in 
the Thyratron circuit causes the motor operating the 
dampers to rotate at high speed when the system is 
considerably out of balance but reduces the speed as the 
desired position is approached, thus causing the system 
to come into balance slowly without overtravel or hunt- 
ing. In the neutral position, both Thyratrons are cut out. 


CONTROL OF FUEL AND WATER 


The basic idea underlying the automatic control of 
fuel and water on the Purdue-University series steam 
generator is that of regulating the supply of both water 
and fuel in proportion to the output of the unit. The 
output depends upon the position of the throttle valve 
in the steam line. In a commercial installation, this 
throttle valve would be on the prime mover. The con- 
trol is arranged so that any movement of this valve 
almost instantaneously results in a similar change of 
position of the oil throttle valve and of the rheostat in 
the shunt field of the boiler-feed-pump motor. Conse- 
quently, oil and water are supplied in amounts which 
increase or decrease with the output, in approximately 
the correct proportions. Secondary adjustment of the 
oil feed is effected by the steam pressure, while the steam 
temperature readjusts the water supply. 
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In order to obtain the desired flow characteristics with 
180 deg. of rotation of the valve stem between open 
and closed positions, the disks and seats of the steam and 
oil throttle valves are constructed as in Fig. 3. The seat 
has a radial slot which is closed by the rotation of a 
cam built integrally with the valve stem. By filing the 
ports in the seats of these valves to the correct shape, 
a straight-line flow characteristic can be obtained. In 
addition, several disks having slots of different sizes can 
be used in the steam valve if it is desired to operate at 
widely different outlet pressures. The ideal port 
arrangement is such that a rotation through any angle 
such as 30 deg. of the steam throttle-valve stem would 
increase the output a definite amount, and the control 
would simultaneously rotate the oil throttle valve through 
the same angle and thereby increase the oil feed by an 
amount sufficient to carry the increased boiler load. The 
rheostat in the shunt field of the direct-current boiler- 
feed-pump motor has a straight-line characteristic, in 


Fig. 3—Throttle-valve seat and disk 


order that its rotation through a given angle will increase 
the pump speed in proportion to the increased boiler 
output caused by a movement of the steam throttle valve. 

The mechanism for actuating the control is operated 
through Selsyn sending and receiving motors. The 
Selsyn system is an electrical arrangement for trans- 
mitting mechanical motion, with sending and receiving 
motors identical in construction. Each consists of a 
two-pole rotor with a concentrated winding connected 
to a source of single-phase alternating current and with 
a stator containing a distributed winding in three sec- 
tions, which are Y connected, Fig. 4. The rotor of the 
sending Selsyn is connected mechanically to the device 
whose motion is to be reproduced and the rotor of the 
receiving Selsyn is connected to the device which is to 
receive the motion. If both rotors are in the same rela- 
tive position with respect to the stator windings, the 
voltages induced in the three legs of the stator windings 
in the receiving and sending motor will be equal and 
opposite ; thus no current will flow through them. How- 
ever, should the position of the rotors not be the same, 
unequal voltages will be induced in the stator winding, 
whiclt will cause a current to flow in them and will set 
up a torque that tends to return them to identical posi- 
tions. Thus any movement of the rotor of the sending 
motor will cause an equal motion in the rotor of the 
receiving unit. 

The motive power for operating the balanced contac- 
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tors in the Thyratron circuits is obtained through Selsyn 
motors, as in Fig. 5. One Selsyn motor S$ is driven 
from the shaft of the steam throttle valve. Any niive- 
ment of the throttle valve is transmitted to the swo 
receiving Selsyns which operate balanced contaciors 
in the Thyratron circuits that furnish power to the 
motors controlling the water and oil Supplies respec- 
tively. Another Selsyn motor is driven from a | ceds 
and Northrup temperature recorder and transmits its 
rotation, caused by temperature changes, to a second 
Selsyn motor T; on the water control, in such a way 
as to readjust the water supply for a constant tempera- 
ture. Similarly, a Selsyn motor geared to a Bailey 
power-type pressure gage (see Power, page 567, April 7; 
1931) is rotated by any departure of the outlet pressure 
from the desired amount, and this motion is reproduced 


by the receiving Selsyn motor P; on the oil control, » 


The basic idea is to regulate the oil and water supplies 
through the S Selsyns, the positions of which depend 
on the throttle position or steam flow; also to readjust 
the water supply from the T Selsyns in accordance with 
temperature changes, while the oil supply is adjusted by 
the P Selsyns to hold a constant pressure. 

The linkage connecting the steam-flow and_ steam- 
pressure Selsyn receiving motors with the Thyratron 
contactors is shown in Fig. 6. A duplicate arrangement 
is used on the feed-water control, as in Fig. 2. The 
receiving Selsyns are geared to shafts carrying the arms 
A and Aj, Fig. 6, which are, therefore, raised or lowered 
as the throttle is moved or the pressure changes. By 
means of the drop links B, B, and D and the floating 
link C, any movement of either Selsyn motor will shift 
the position of the link E .which is pivoted half way 
between the contact points K and Ay. Such a change in 


Sending Selsyn Receiving Selsyn 


Motor Motor 
| Stator 
winding 
4-Rotor{---- — 
Os 


110-vo/t, 
AC. line 


Fig. 4—Diagram of the sending and receiving Selsyns 


position is shown by the dotted lines. The bar L is 
mounted rigidly in the contactor housing N which is 
hung between two fixed points M by the horizontal links 
G and G; and the vertical arm F. Its position is con- 
trolled by the cam H which is mounted on the shaft 
that rotates the oil throttle valve stem. This shaft is 
geared to a 0.25-hp. reversing direct-current motor which 
receives its power through the two Thyratron_ tubes. 
The contact points K and K, are in the grid circuits 
of the tubes. When both contacts are closed, each 
tube is delivering pulsating direct current to the motor 
but the polarity of the currents is opposite and the time 
of discharge alternates, with the result that the motor 
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receives alternating current and consequently does not 
move. If one of the contacts K or K, is broken, one 
of the tubes ceases to deliver power and the motor then 
receives pulsating direct current and starts rotating. 

If, as indicated in Fig. 6, the pressure Selsyn motor 
is rotated from neutral, the contact arm E is shifted 
from the horizontal position and the contact K, in tube 
BR circuit is broken, rendering this tube inoperative. The 
oil-throttle-valve motor is rotated by power from tube 4. 
The cam H on the throttle-valve stem is thereby turned 
counter-clockwise and raises the arm G, the contactor 
body M and the pivot point P. When the contact arm 
E becomes horizontal, the broken contact AK, is made, 
tube B comes into operation and the motor stops instantly 
because of the impressed alternating current. The oil 
feed has been changed and the system remains in neutral 
until a shift in the position of either the throttle valve 
or the pressure Selsyn motor breaks a contact in one of 
the vacuum tube circuits by rotating the arm F, when 
the process is again repeated. 


ConTROL oF AIR SUPPLY 


The air supply is regulated by means of a floating 
control which proportions the air to the fuel. A standard 
Bailey fluid-flow-air-flow meter is used for this purpose. 
The air pen is actuated by the draft loss through the 
convection section of the steam generator, while the oil 
pen is operated from the pressure drop across an orifice 
in the oil-supply line. In brief, any change in the oil 
supply will separate the air- and the oil-flow pens. 
Through a system of links, a contact is closed in the grid 
circuit of one of the two Thyratrons that supply the 
power required to operate the 0.25-hp. reversing direct- 
current motor which drives the fan dampers. The clos- 
ing of the contact causes the motor to rotate in the 
correct direction to change the air supply and to bring 


Steam throttle 
Selsyn motor 


Se/syn motor on 


Selsyn motor on 
temperature recorder 


pressure gage 


Se/syn motors 


Selsyn motors 
on water contro/ 


on ol contro/ 


Fig. 5—Diagram of the Selsyns on the different control 
elements 


the air pen into position under the oil pen. When this 
position is reached, the contact is opened and the motor 
stops. Also, by means of a torque amplifier, the induc- 
tance in the grid circuit of the power-rectifying tube is 
varied in such a way as to control the power output of 
the tube. The system is so arranged that the motor 
speed is a maximum when the pens are displaced a con- 
siderable distance. As the air-flow pen approaches the 
oil-flow pen, the change in the inductance of the grid 
Circuit reduces the output of the tube and the speed of 
the motor. Consequently, large changes in air flow can 
be made rapidly but the final correction is accomplished 
slowly and without danger of overtravel. 
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Selector switches are provided on the control panel 
so that the oil-, water- and air-supply motors can each 
be cut loose from the automatic system and regulated 
by hand. Direct current of either polarity can be sup- 
plied to the motors by means of manually operated push 
buttons. The steam generator may be run on manual 
control, automatic control of air, water or oil, or a com- 
bination of any two of the three control elements with 
hand regulation of the other, or with fully automatic 
control. The unit has been operated on tests with all of 
these combinations, depending upon the purpose of the 
particular investigation which was being conducted. 

This unit can be controlled automatically at any desired 
outlet pressure between 1,500 and 3,500 Ib. per sq.in. and 
at any final temperature between saturation temperature 
and 830 deg. F., the maximum figure having been fixed 


throtte 
valve shaft 


70. tube A 


A.C. power to 
Thyratron circuit 


G, o) 
4 

Fig. 6—Diagram of linkage connecting the steam-flow 


and steam-pressure receiving Selsyns with the Thyratron 
contactors 


from a consideration of the effects of temperature on the 
superheater tubes. Suppose that it is desired to set the 
automatic control for operation at 2,500 Ib. pressure and 
750 deg. F. steam temperature. These operating condi- 
tions are attained by push-button regulation and the 
following steps are carried out in order: 

1. Having regulated the air supply by hand to obtain 
the desired COs, the position of the air-flow pen is 
adjusted to coincide with the position of the oil-flow 
pen, the linkage on the variable inductance in the grid 
circuits of the tube is set so that the inductance will be 
at its maximum, and the contactor in the grid circuits 
is leveled, after which the selector switch is thrown to 
the automatic position. 

2. The anode caps on the two Thyratron tubes con- 
trolling the oil supply are removed and the switch is 
thrown to the automatic position. The Bailey power 
pressure gage is then loaded until the pressure Selsyn 
motor is in its mid position. The balanced contactor arm 
in the grid circuits of these tubes is leveled by adjusting 
the position of the throttle Selsyn. The oil supply can 
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then be changed to automatic control after replacing the 
anode caps. 

3. The anode caps are removed from the two water- 
control tubes and the switch is thrown to the automatic- 
control position. The balanced contactor arm in the tube 
circuits is then leveled by adjusting the position of the 
Selsyn motor on the temperature recorder. The anode 
caps are replaced and the unit is ready for automatic 

control. 

' Experience shows that it is possible to operate the unit 
under automatic control with rapid load changes equal 
to the entire range of the feed-pump motor without 
abnormal variations in steam pressure or temperature. 
The effectiveness of the automatic-control system 
increases with the pressure since, at the higher pressures, 
the specific volume of the steam is affected less by 
changes in temperature than at the lower pressures. 


OPERATING [EXPERIENCE 


Considering the fact that this installation is the first 
of its kind to be placed in service, surprisingly little 
trouble was encountered when starting or during opera- 
tion. The shape of the throttle-valve ports required some 
filing. The slope of the cams such as cam H in Fig. 6 
had to be altered to develop the desired sensitivity and 
balance in the controls. The maximum range hetween 
high and low positions on the Bailey power gage was 
reduced from 600 to 400 Ib. in order to increase its 
sensitivity. Outside of preliminary adjustments of this 
type which could not be allowed for in the original 
design, the system has functioned well from the start. 
Only one Thyratron has burned out after several months 
of testing. However, difficulties due to Thyratron failure 
can be eliminated by checking the tube voltage drop by 
an alternating-current rectifying-type voltmeter. This 
voltage drop will be found to increase rapidly just before 
the tube reaches the end of its life. When tests indicate 
that it is nearing the end of its useful life, a tube can 
then be replaced in a few seconds. The usual difficulties 
with burned contact points have been avoided in this 
installation by placing these contacts in the tubes’ grid 
circuits where the current to be handled is very small. 

This control system was developed and built by the 
Bailey Meter Company, Cleveland, Ohio, to whom the 
authors are indebted for permission to 
release the information contained in 


Heat Storage 
A Help to Boiler Operation 


By MARCUS K. BRYAN* 


NADEQUACY of boiler plants is produced either }) 

increases in load or by obsolescence resulting from 
physical deterioration and the improvement available in 
modern equipment. When the steam-generating plant is 
stressed in supplying peak demands to the limit at which 
the reserves of capacity are needed to “carry on” then 
reliability is jeopardized. If continued, the situation is 
likely to cause serious losses. The prudent thing is to 
reestablish the capacity reserves. 

Such a situation is frequently considered as a reason 
for installing more steam-generating capacity, particularly 
if the existing equipment is old. This, unquestionably, 
will increase plant efficiency and generally improve oper- 
ating conditions. Before taking such action, however, it 
is well to investigate other means of correction, which 
should then be weighed against cost of additional capacity. 

In many instances it will be found that additional 
capacity is not needed to reestablish capacity reserves. 
These can often be provided with greater economy in 
steam generation by reducing the steam peaks. 

An industry that makes use of steam to heat water 
for its processes is a particularly good prospect for the 
application of this method. As a consequence of the 
intermittent and variable quantity use of hot water 
throughout the working day, the hot-water service may 
contribute a widely varying proportion to the steam 
demand. It is ordinarily practical, by proper organiza- 
tion, to use steam for hot-water heating at a constant 
rather than at a variable rate and, accordingly, reduce 
the peak loads of the boiler plant. 

Practically, this can be accomplished by heating the 
water at a relatively constant rate and storing this heated 
water for supply to the processes when and in whatever 
quantities it is needed. This idea, to use a body of water 
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as a heat reservoir into which the heat is poured at a 
convenient rate and from which it is withdrawn as 
needed, is old, and use is made of it in numerous opera- 


tions. For illustration: the hot-water storage tank of 
the home; the locomotive firéman’s practice in over- 
feeding the boiler when the pull is light, thereby having 
it full of hot water ready for the heavy load of the 
up grade; the steam accumulator, in which the heat of 
steam at one pressure is stored in water to be recovered 
as the heat in steam at a lower pressure. 

In each- instance water is the reservoir for heat. In 
the first and the last illustrations the storage is outside 
the boiler, while in the second illustration it is within 
the boiler and integral with it. The illustrations of out- 
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Regulating. 
Hot water to storage valve----- 
and process 


+, 
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Hot water 
toprocess 


Tank water 
to pump 


--- Centrifugal 
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Fig. 2—Process heat supply from storage tank and heater 


side storage differ in that the first one furnishes hot 
water and the last one furnishes steam. 

The use of storage integral with the boiler circulation 
obviously calls for an amount of water storage within 
the boiler that is usually impractical with modern design 
and operation. The rapidity of circulation in the present- 
day boiler and the responsiveness of modern fuel-burning 
equipment and controls more than compensates for any 
advantages which may be claimed for internal storage, 
and these features of modern equipment may and prob- 
ably have withdrawn attention from the advantages of 
outside storage to such an extent that a review of its 
possibilities may be worth while in our present endeavor 
to minimize expense. 

Outside storage is an inexpensive means for: 

1. Increasing boiler plant capacity, reestablishing 
capacity reserves, and reducing peak loads. 

2. Saving fuel by smoothing out the load curve and 
producing a more constant load. 

3. Providing the maximum of non-condensing power 
by reducing the variations in the process steam demands. 

4. Increasing factory production by reducing the delays 
of waiting for process water to be heated. 

A brief account of the application of hot-water storage 
may be used to illustrate its effectiveness to smooth out 
the boiler load. 

Hot water was used in various machines for washing, 
dyeing, etc., at rates of demand indicated by the demand 
chart, Fig. 1. The average rate of use for the 94-hr. 
working day was about 20,000 gal. per hour, with maxi- 
mum flows at the rate of 37,000 gal. per hour and 
minmum flows of about 5,000 gal. per hour. The tem- 
perature range through which this water had to be heated 
was 120 deg. F. The heat required for this work at 
the varying rates of flow has been noted, in_boiler- 


April 19,1932— POWER 


horsepower, on the ordinate of Fig. 1, where it is seen 
that the boiler load for heating water at the rates of its 
use varies from about 150 to 1,050 horsepower. 

If, instead of heating the water as used, the processes 
are fed from a storage tank, pump and heat combina- 
tion as diagrammatically shown by Fig. 2, the steam 
demands for hot-water heating can be smoothed out and 
the boiler peaks correspondingly reduced. 

Analysis of the arrangement shows that the relative 
proportions of storage, heater and pump capacities with 
respect to average flow to process uses influences both 
steam flow to the heater and temperature variation to 
the processes. These can be held within any reasonable 
limits by the proper proportioning of tank, heater and 
pump and the application of suitable regulating valves. 

In the event of this plan being used for the flows 
shown by Fig. 1, and operated only during working 
hours, the steam load could be averaged at about 590 hp., 
and the advantages previously enumerated are evident. 
If the quantity of water in the storage tank is regulated 
to allow considerable variation at strategic points during 
the period of use, then the heating period can be length- 
ened, with the effect of further reducing the boiler load 
by extending its duration. For illustration, the water 
in the storage tank can be run down so as to heat and 
store during the noon hour, and again at the end of the 
day the water level can be lowered to provide a boiler 
load after the factory closes, and thereby assist in check- 
ing fires for the night. Assuming this were done and 
the water heating period extended to, say, 12 hr. dura- 
tion, stead of 94 hr., the average boiler load would be 
about 450 horsepower. 

There are other and numerous possibilities through 
the use of heat storage. The intent of this article has 


not been to describe any one particular application, but 
rather to draw attention to an old idea affording con- 
siderable profit for a small expenditure. 


HUGE SPHERE GAPS, such as shown in this picture, 
are made to measure accurately up to 3,000,000 volts in 
General Electrie’s high-voltage laboratory at Pittsfield. 
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Hydraulic-Plant Racks 


By C. R. REID 


Assistant General Superintende;:; 
Shawinigan Water and Power Coiiany 
Montreal, Que. 


Cleaned Automatically 


A tack designed with alternate fixed and movable 
bars that is self-cleaning by action of the moving bars 
installed by the Shawinigan Water and Power Company 


passages supplying turbines and pumps are in- 

tended to collect the solid material too large to pass 
through the passages of the machines. If the racks are 
spaced closely enough together they prevent the passage 
of such material to a large extent. In addition the racks 
will intercept small particles of trash, such as bark and 
leaves. When this material is carried by the water in 
considerable quantities it will collect on the rack bars and 
cut off the flow of water. One of the most annoying 
tasks in connection with the operation of a hydraulic 
plant is that of cleaning racks. This is largely because 
the run of trash is not ordinarily uniform and is apt to 


T= RACK bars installed at the intake of water 


Fig. 1—Upper part of rack, driving motor shown at top 
of the structure 


590 


be troublesome at time of floods, during winds of certain 
directions or because of other conditions. 

The ordinary method of removing trash is by means 
of rakes operated by hand. It is also possible to use 
pike poles to loosen fine material and allow it to pass 
through. Such methods are effective to a depth of 12 
or 15 ft. but require a large crew of men working con- 
tinuously. Compressed air has been used with consider- 
able success to keep racks clear. Perforated pipes are 
placed across the rack bars near the bottom and the air 
discharged intermittently. The best results are ob- 
tained if the flow of water is cut down sufficiently to 
permit the air to follow along up the rack. The use of 


Fig. 2—Lower part of rack, burs shown supported are 
movable 
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the movable bars 


air is likely to be only a temporary cure, however, and 
the trash will tend to plug the racks eventually and re- 
quire cleaning by other methods. . 

There are several mechanical cleaning devices in use 
which are meeting with more or less success. Due to the 
fact that water-borne trash is of such a varied character, 
a device that will handle logs and stumps, for instance, 
may not work well on bark and leaves. Another con- 
sideration is that a mechanical device may require con- 
siderable manual labor:to operate it and thus be of doubt- 
ful value in saving labor. 

The writer has developed and patented a mechanically 
cleaned rack which operates on a different principle from 


those heretofore used. An experimental installation in’ 


service for over a year has demonstrated the possibilities 
of the apparatus and indicated that with suitable improve- 
ments in details of construction it can be relied on to 
give good results. 

This rack is constructed with alternate fixed and mov- 
able bars, Fig. 4. The movable bars are attached to a 
frame which is mounted on a set of cranks. The cranks 
are rotated by a motor through suitable shafting, and 
gears. The result is that any given point on the movable 
bars describes a circle in space when the motor is in 
operation. During one revolution of the cranks the 
movable bars first advance toward the upstream side of 
the stationary bars, then rise toward the surface of the 
water, and finally retreat to the downstream side of the 
stationary bars. Any trash resting: against the stationary 
bars will be picked up by the movable bars, carried up- 
ward and deposited at a higher point. Successive revo- 
lutions of the cranks move the trash still higher until 
iteventually reaches the surface, where it can readily be 
removed. 

In practice it has been found that nearly all the fine 
material, such as bark and leaves, is shaken through the 
tacks before it reaches the surface. This material passes 
through the turbines without any trouble, so that this is 
the easiest way to get rid of it. Branches, logs and stumps 
tan also be handled by this rack. There is a tendency 
for small logs to lie along the rack bar and simply roll 
hack and forth with motion of the bars instead of being 
advanced toward the surface. Experiments have been 
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carried on up to the present time with smooth bars. It is 
the intention to cut saw-tooth notches in the movable 
bars and it is believed this will cure the defect in perform- 
ance noted above. <A closer spacing of the rack bars 
would also insure more positive action. 

No experience has been obtained in handling weeds. 
To do this successfully it would be necessary to notch 
both the moving and the stationary bars. Such an ar- 
rangement would either bring the weeds to the surface 
or cut them so that they would pass through the racks. 

When the experimental installation was first put into 
service a good deal of trouble was experienced with the 
driving gears due to the intrusion of water-borne sand 
and gravel. This trouble has been largely overcome by 
closing the openings into the chamber occupied by the 
gears. Future construction will provide a more suitable 
housing. 

When these racks were being designed there was 
considerable apprehension that they might not be strong 
enough to stand any possible loading due to the unbal- 
anced static head of the water. Consequently a struc- 
ture was designed to take the full static head both on the 
moving and on the stationary bars. Such a design re- 
quires a heavier construction than what might be called 
for by a more moderate factor of safety. 

There has been considerable curiosity to learn if this 
type of rack would successfully handle frazile ice. How- 
ever, there has been no opportunity to make a satisfac- 
tory test since the racks have been in service. 

Operating experience has shown that the fine floating 
material, such as bark and leaves, which is most apt to 
give trouble in clogging the racks, is easily handled by 
this apparatus. Logs are not handled so well by the 
present installation, but it is expected that slight altera- 


moving bars welded to § plate 
fixed bars welded to IS"-beams 


3 plate welded to 6"I and slotted. 


for moving bar: 
plate welded to and siotted to char moving bars, 
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15"Ebeam-t 


| 6"F-beam 
SSN 
\ thrust washer “Standard 
>} ---9'6"c. to c. of crank 


Fig. 4—sSection through the rack, showing how the movable bars 
are supported and operated 


tions in the design will give improved performance in 
this respect. 

It is difficult to obtain a definite measure of the per- 
formance of such an apparatus, but some comparative 
results have been obtained. On one or more occasions 
the mechanically cleaned rack has handled a heavy run 
of trash during floods and allowed the turbine to con- 
tinue in normal operation. At such times it has been 
impossible to keep adjacent units in continuous operation 
even at part load with the aid of hand raking and the 
liberal use of compressed air. 
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Fig. 1—Vertical condenser 
with oil separator, am- 
monia receiver and purger 


Modern Ammonia 


Condenser 


Design 


By W. R. KITZMILLER 


I'rick Company 


HE FUNCTION of the ammonia condenser in a 

refrigerating system is to remove heat from the 

ammonia gas discharged from the compressor, and 
condense it into liquid. The liquid ammonia pressure 
and temperature will be greatly influenced by the avail- 
able quantity and temperature of the cooling water. and 
by the design and type of condenser. 

The heat to be removed by the cooling water per 
pound of refrigerant is equal to the specific heat content 
of the ammonia gas after compression minus the specific 
heat content of the liquid. 

The Mollier diagram offers the best chart for finding 
these values, although the heat of the liquid and vapor 
can be found in ammonia tables. When solving the heat 
to be removed in the condenser on a ton refrigeration 
basis, Table I will provide the B.t.u. per minute per ton 
refrigeration at various suction and discharge pressures. 
When machine capacities are known this will provide a 
quicker means for calculating condensers. 

The surface to be used in any ammonia condenser 
can be found as follows: 

H X lb. of ammonia 
TX K X60 circulated per minute 

MXL 


Square feet of effective surface. 

Tons of refrigeration. 

B.t.u. per minute per ton of refrigeration. 
Mean temperature difference between ammonia 


t to 
and water or pe —, where 


S 
K 


M 


f = Ammonia temperature. 

t; = Temperature water out. 

fg = Temperature water in. 

L = Heat transfer between ammonia and water in 

B.t.u. per square foot per degree mean tem- 

perature difference per hour, depending on 
condenser. 

H = Heat to be removed per pound of ammonia 
circulated. 


The efficiency of a refrigerating plant can be 


greatly affected by the performance of the 
ammonia condenser, and therefore its design 
and selection should be given careful con- 
sideration. This article discusses the advan- 
tages of several types of shell-and-tube 


condensers 


The quantity of water or its temperature rise can be 
found from the following equation : 


GC = which may be written R = 
G = Gallons per minute of water circulated. 
T = Tons of refrigeration. 
K = B.t.u. per minute per ton of refrigeration. 
R = Temperature range between water in and 


out. 

The above formula meet most problems in condenser 
design since heat transfers are usually selected with 
safety. This is due to the fact that actual installa- 
tions generally do not measure up to a test plant. The 
condition of the ammonia under any particular pressure 
might vary considerably from actual saturated tem- 
peratures. The superheat may be removed ahead 0! 
the condensers or a purger may be used. These variables 
along with many local conditions require a safety factor 
generally taken care of in a reduction of assumed heat 
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transfer values. However, anyone interested in checking 
the condenser more accurately than covered above should 
yse the logarithmic mean temperature difference found 
from 


= 


Saturated temperature of ammonia at con- 
densing pressure. 

Initial water temperature. 

Final water temperature. 

There will be cases where available transfer. data are 
based on logarithmic values, when the above formula 
should be used. Many times this will be of secondary 
importance and the arithmetical value will suffice. 

There are three distinct types of ammonia condensers 
in service today, namely: shell and tube, double pipe 
and atmospheric. The first type mentioned is gradually 
replacing the last two, especially in the larger modern 
installations of today. The shell and tube type of con- 
denser is made in two styles, vertical and horizontal. 
Each of these condensers have their place in the modern 
refrigeration plant and possess advantages not common 
to each other. 

A vertical condenser such as shown in Fig. 1 has the 
following advantages : 

1. Small floor space for large tonnage requirements. 
. Small pumping head since water drops through 
the tubes by grayity and requires only the lift 
up to the top. 
. Large overload capacity by circulating more water 
with almost no increased pumping head. 
. Possibility of cleaning tubes while condenser is in 
operation. 
. Low investment and installation cost. 
. Accessibility and observation of water circulation. 
. Adaptable to any location either indoors or out- 
side. 
. Elimination of bottling up of ammonia within the 
shell. 
. Simple water distribution. 

10. Large space to store liquid ammonia. 

11. Can be used effectively with condensing water 

from cooling tower or spray pond. 

Horizontal condensers such as shown in Figs. 2 and 3 
have the following advantages: 

1. Small head room for large tonnage requirements. 

2. Higher heat transmission at high water velocities. 

3. Particularly suited for indoors, especially in the 

engine room. 
. Elimination of bottling up within the shell, 
. Low first cost and installation charges. 

6. Simple water connections. 

7. Storage space for liquid ammonia. 

These condensers have certain relative disadvantages 
such as high head room for the vertical type, high pump- 
ing head for higher velocity in the horizontal types, etc. 


TABLE I— HEAT REMOVED FROM CONDENSER 
Suction 


ure, ————————Condensing Pressure, Pounds per Sq.In. 
15 125 135 145 155 165 185 195 205 215 225 


B.t.u. to Be Removed per Minute per Ton of Refrigeration 


cleaning operations. 


Every plant presents different problems and_ nearly 
always one of the two can be used to good advantage. 
In selecting either of these condensers, and especially 
the horizontal, remember that bad water conditions will 
scale up the tubes and require constant cleaning. One 
way to eliminate frequent cleaning is to select an over- 
sized condenser originally. 

Dimensions of some commonly used condensers are 
shown in Table II: 


TABLE II. 


Dia. of 
Shell, In. 


DIMENSIONS OF CONDENSERS IN COMMON USE 


—Number of 2-In. Tubes— 


Approx. Shell 
Vertical Horizontal* 


Thickness, In. 


The diameter of tubes used in either of these types has 
been a topic of discussion with the result that 14-in. 
tubes or even 25-in. tubes are used. The larger tubes 
are generally used in the larger shells. The opposite 1s 
true for the smaller tubes as many more smaller tubes 
can be used in the small diameter shells with an increase 
in surface. For example the 16-in. diameter shells 
rarely have more than sixteen 2-in. tubes, while forty-five 
14-in. tubes can be used conservatively. The tube heads 


are generally one thickness throughout which depends 
to a certain extent on machining operations. A _ thick- 


Fig. 2—A stand of four multi-pass condensers 


ness of 1 in. is ample and often employed. The tubes 
are generally No. 10 gage. 

More might be said about the diameter of tubes 
employed since test data indicate that smaller diameter 
tubes have slightly better efficiencies. However, the selec- 
tion of condensers is a question of practical application 
and what may give good results in one locality may not 
give equal results in another due mainly to water con- 
ditions. The smaller tube no doubt offers better water 
turbulence and more even heat absorption. In a fair- 
sized condenser the labor required in cleaning a larger 
number of small tubes makes the larger diameter tubes 
more desirable. 

Plant owners installing the horizontal condenser must 
not lose sight of the possibility of an extra condenser for 
This permits full capacity with one 
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log 

t 

16 21 16 
20 23 26 7 a 

24 51 36 

34 115 96 

38 144 136 2 

42 191 176 ee 

46 227 204 

50 291 256 

- *Number of tubes depends on number of passes and may vary in actual design wy 

Ties | 

I 

= : 

5 247 250 253 255 258 260 262 265 267 269 272 274 276 a 

10 240 243 246 248 250 253 255 257 259 261 264 266 268 cen 

15 235 237 240 «242 244 247 249 251 253 255 258 260 262 ae 
20-230 «232: «235 «243: «245 «254 «256 

25 226 228 231 233 235 237 239 241 243 245 247 249 251 4 

30-224 «226 228 230 232 234 236 238 240 242 244 246 248 a: 

35. 222 224 226 228 230 232 234 236 238 239 241 243 245 i 

40 221 223 224 226 228 230 232 234 236 237 239 241 242 os 
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condenser shut down for cleaning, which can be done in 
spare time and generally when placed back in service will 
yield the benefit of additional surface. The condenser 
shown in Fig. 4 offers results equal to the larger size 
but greater flexibility. One of the shells of these con- 
densers can be shut down and cleaned in a short time 
thus eliminating high investment in an additional shell 
of the larger size. 

Horizontal condensers are often stacked one upon the 
other for large capacities. They are connected in series, 
gas entering the top shell and the liquid removed from 
the bottom shell. However, separate gas and liquid con- 
nections to each shell insure better results and greater 
flexibility in most cases. The vertical condensers are 
placed in rows one or more deep, depending on space, 
and connected to headers. Vertical condensers installed 
indoors must always have sufficient head room to permit 
removal or cleaning of tubes; for this it is often con- 
venient to use a trap door in the roof. 

The relative initial cost of these types of condensers 
is approximately shown in the comparison in Table ITI. 


TABLE III— COMPARISON OF INITIAL COST 
Small capacity plants approx. Medium capacity 75 
0 tons 


Large capacity 200 
tons 


tons 


1. Horizontal with 1}-in. tubes Vertical Vertical 

2. Horizontal with 2-in. tubes Horizontal with 1}- Horizontal with 2- 
in. tu in. tubes 

3. Vertical Horizontal with 2- Horizontal with 1}- 


in. tu in. tubes 
1. Designates the cheapest priced condenser per sq.ft. of surface. 
2. Designates the medium priced condenser per sq.ft. of surface. 
3. Designates the highest priced condenser per sq.ft. of surface. 


This table is based on the standard pressures used by 
manufacturers with 75 deg. water. The condensers were 
selected so that the quantity of water was very nearly 
equal for each type. For this reason it may not be 
entirely true under other pressure and water conditions. 
Since the vertical condenser uses only a film of water to 
wet the inside surface of the tube, the quantity of water 
circulated is often less than with the horizontal. How- 
ever, the horizontal condenser with a larger quantity of 
water, as circulated for spray pond or tower use, will 
often be cheaper than vertical condensers. It is difficult 


to compare these condensers on a price basis, since each 
installation has special requirements. 


Fig. 3—This type of multi-pass condenser is available 
with shell diameters of 16 to 50 in. 


The friction of the water system in the horizontal 
condenser depends on many factors and for this reason 
must be settled with the design of plant. Most any 
friction value can be selected; so if pumping head is an 
important factor, set the head and select the condenser 
accordingly. For economical condensing pressures, when 
using spray pond or tower water, circulate at least 10 gal. 
per ton of ice. 

All condensers should be complete with suitable purge, 
drain, and safety valves. If the pit under a vertical 
condenser is to act as water storage space during shut- 
down periods, its proper size should be computed in 
advance. If a horizontal condenser is to be subjected to 
freezing temperatures, provide suitable drains. 

In the first paragraph mention was made of the contact 
of surface with the gas. This is important in selecting 
the proper size condenser ; for example, a plant operating 
without a receiver must allow extra surface in the con- 
densers for liquid storage. Whenever a purger is not 
installed the operator must be careful to keep non- 
condensable gases out of the system, since this lowers 
the effective condenser surface and raises the condensing 
pressure as explained in the December 22 number of 
Power under the title of “Non-condensable Gas in the 
Refrigeration Plant.” 

All modern plants find it well to install a receiver and 
separator-heater. The use of the receiver is evident and 
saves in the long run, since extra. 
condenser space is more expensive 
than an extra shell for a receiver. 
The separator-heater installed in the 
discharge line ahead of the condensers 
removes the superheat and some of 
the heat of compression from the 
ammonia gas. It also removes oil 
and scale that might find its way into 
the condensers or pipe lines. The 
water from the separator-heater can 
be used to advantage for dip tanks. 
etc. 


Fig. 4—Horizontal multi- 
pass condenser of twelve 
8 in. shells each contain- 
ing seven tubes 
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Inexpensive Flywheel Cleaner 


THE PLANT in which I am employed had just received 
a new coat of paint in the engine room and new terra 
cotta tiling had been laid on the floor. The plant serves 
a hospital and the engine room contains three corliss 
engine driven generators running at 200 r.p.m. After a 
few days it was noted that the walls and floors in line 
with the engine flywheels were being spotted with oil. 
This was unsightly and threatened to spoil and discolor 
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Section and plan showing construction of flywheel cleaner 


the new paint work on the walls. The oil on the floor 
made the tiling extremely slippery, creating considerable 
hazard. 

To overcome this a cleaner was made and placed on 
the flywheels so as to keep them free from oil. It was 
simple, inexpensive and hardly noticeable. 

Two pieces of spring steel were fastened to the floor 
at the edge of the flywheel wells by expansion bolts and 
shields. These were placed so that they were an inch 
clear of the rim of the wheel. Eyes were forged on the 
end of the springs to take 4-in. bolts. A long rod was 
passed through the two eyes with two nuts at each end 
arranged to clamp the rod to the springs, serving to keep 
the spring and rod rigid. When in position the rod 
Pressed tightly against the face of the flywheel. 
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A piece of thick absorbent cloth about a half inch 
wider than the face of the flywheel was clamped between 
two pieces of §xl-in. flat iron by bolts placed at 2-in. 
intervals along the clamp. The ends of the clamp were 
drilled so that it could be attached to the springs by 
means of the expansion bolts. The cloth was then hung 
over the rod between it and the flywheel. The springs 
kept it pressing against the face of the wheel yet allowed 
it to give way to any irregularity. This kept the wheel 
free of oil and at the same time polished the surface. 
The cloth is easily removed as required. 

Irvington, N. Y. R. Know. 


Ice Tank Accumulator Used on Ice Vault 


THE OPERATION of an ice vault by hand expansion valve 
with the gas going directly into the main suction header 
sometimes causes trouble from liquor being drawn into 
the suction and on to the machines. 

Such operation proves to be unsatisfactory and even 
dangerous in some cases. Too, it will usually call for a 
considerable amount of adjustment on the hand expan- 
sion to maintain a correct liquor level in the coils without 
liquor going over. 

Of course, an ammonia accumulator will solve this 
problem once and for all. With such an arrangement 
the coils can be run flooded and any liquor passing from 
the coils will be separated from the gas at the accumu- 
lator. However, the plant owners may not feel able to 
supply this equipment at additional cost. 

I know of at least one plant engineer who solved this 
difficulty. His plant consisted of two small ice tanks 
and a vault. The tank coils were operated on the 
flooded principle, each with its individual accumulator. 
However, the vault suction came directly into the suction 
header and the vault coils were fed by a hand expansion 
valve. 

The drawing shows the arrangement of the suction 
system with the two tank coil accumulators. The 
valve and pipe A were not included in the original 
installation. 

With this original installation considerable trouble was 
experienced with liquor coming from the vault suction 
into the common suction header. 

It so happened that the vault suction came into the 
common suction header at a point near the accumulator 
of one of these tanks. Accordingly, the line A was 
installed leading into the accumulator of the tank. 

With this arrangement the vault coils were operated 


Piping arrangement for using ice tank accumulator 
or vault suction 
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flooded without danger of the liquor entering the common 
suction. This liquor was trapped in the tank accumulator 
and fed to the tank coils. With a reasonable adjust- 

_ment of the expansion valve on the vault coils they 
would operate satisfactorily without further adjustment. 
An added feature of this installation was that the tank 
operated automatically from the initial installation: 
therefore, any additional liquor that came over from the 
vault was automatically compensated for by the float 
valve on the tank feed. 

The arrangement seemed to affect in no way the oper- 
ation of the tank. This was no doubt due to the fact 
that a sufficiently large suction pipe was included in 
the original installation to take care of this additional 
gas. Then too, any liquor that came from the vault 
had already been cooled. However, it is not peculiar to 
this plant that the suction from the accumulator to the 
header was of sufficient size to handle the additional gas, 
for such is the case in most similar installations. 

Beaumont, Texas. R. F. SorrE ts. 


Leveling Boiler Drums 


IN SOME rare cases when inspecting the inside of a 
boiler drum it will be noticed that the drum has settled 
at one end. There should be a slight pitch from the 
front of the drum to the rear to allow the water to drain 
out to the blowdown when completely draining the boiler. 
Usually this slight settling is caused by the stretching of 
the U-bolt suspension rod. This rod is secured by a nut 
at each end at the top and in some cases the rod is 
pulled by tightening of these nuts in order to pull the 
drum back into the correct position. This is a mistake, 
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as an excessive stress will often be set up in the U-holt 
or threads by this method. 

In most boilers of the longitudinal-drum: type a clean- 
out door is located high on the side wall. Directly oppo- 
site this door several bricks are left out of the inside 


of the side wall. A heavy timber should be laid across 
these supports and a screw jack placed at the mididle. 
The drum can then be jacked into correct position and 
the nuts drawn up and the jack and timber removed. 
It must be first ascertained, however, that the settling is 
caused by this trouble and not by the foundation settling 
or any buckling from overheating of the main columns. 
West Roxbury, Mass. Harry M. Spring. 


One Recording Wattmeter 
Serves Six Pump Motors 


IN OUR PUMP DEPARTMENT six pumps are each con- 
nected to a motor by a flexible coupling. The pumps 
are operated under full load and at different pressures 
and a record is kept of their performance on a recording 
wattmeter. Instead of using a wattmeter on each pump, 
a single meter is made to serve the purpose by connect- 
ing it into the circuit, as in the figure. When the 


Recording wattmeter 


To pump tmofors 


Diagram of motor and meter connections 


double-throw switches are closed to the down position the 
pump motors are connected directly to the power source. 
leaving the meter out of circuit. Throwing any one of 
the switches to the up position connects that particular 
motor, through the recording meter, to the power supply. 
This arrangement has served its purpose satisfactorily 
and provides the operator a ready means of obtaining 
a check on any pump’s operation. L. R. Baker. 
Chicago, IIl. 


Worn Thrust Collars Caused 
Motor Shaft to Break 


AT THE time the writer was district engineer for a large 
electrical manufacturing concern, with headquarters in 
an important center, an unusual breaking of a motor 
shaft occurred. The first hint of trouble was a telephone 
call from the manager of a branch sales office telling us 
that the shaft of a new 50-hp. motor had snapped off 
just outside the bearing on the drive side. The motor 
was driving a double-drum hoist used with a drag line 
for dredging river gravel. 

The new shaft was shipped and put in, but in two of 
three days we got a telegram instructing us to ship an- 
other shaft, as the new one had broken in the same way 
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as the old one. It was decided that some investigation 
was necessary, and an engineer was sent. The hoist 
proved to be a real antique, and it was operated by an 
equally antique motor. The hoist had a friction clutch 
and band brake to control each drum, and the control 
levers were so arranged that the clutch was engaged 
when its lever was away from the operator, while the 
brake was free when its lever was toward the operator. 
As the motion was badly worn, the two levers were 
further apart than a man could conveniently reach, when 
either drum was running or stopped. The result was 
that it was easy to engage the clutch before freeing the 
brake, and vice versa. 

Along with this trouble, the thrust collars of the 
clutches were worn badly and the drums were being 
pushed sideways until the large gear wheels were riding 
on the shrouding of the pinion teeth. Freshly broken 
bits of teeth were found lying around the bed of the 
machine. 

When the new motor shaft failed the customer put 
back the old motor to keep things going. This motor 
had been built before designs were worked out as closely 


as they are now and the shaft was so large that the gear 
teeth broke rather than the shaft. The motor had at 
least 20 per cent of the coils cut out due to burn-outs 
at one time or another, and it was a marvel that it 
operated at all. This motor was rapidly getting to the 
stage when the remaining coils were so overloaded that 
something definite had to be done, and the salesman was 
naturally pleased to sell a new motor rather than see the 
owner have the old one repaired. 

The reduction in the number of coils probably re- 
duced the torque of the motor, but it was the kinetic 
energy stored up in the rotor, rather than the running 
torque, that broke the teeth, or the shaft, as the case 
might be. The salesman had not considered the con- 
dition of the hoist when he sold the new motor, or he 
might have advised the owner to have it overhauled. 

It was interesting to see the old motor running with 
so many coils cut out, and it was also strange to find 
that the resistance to fracture of the gear teeth was 
just intermediate between that of the old and new 
shafts. R. O. HEPBurn. 

Montreal, Que. 


F 


CURRENT COMMENT 


Steam Purifier on Flash Tank 


| HAVE READ Mr. W. J. Ryan’s article, “The Funda- 
mentals of Boiler Blowdown,” in the March 1 number, 
and with particular reference to Fig. 4 believe that the 
importance of a steam purifier at the outlet of the flash 
tank should be emphasized. A purifier in this position 
would prevent the flashed steam from carrying entrain- 
ment which would mix with the feed water and thus 
find its way back into the boiler. 

For example, if the boiler concentration is 250 gr. per 
gallon, 3 per cent carryover will result in the condensate 
from the flashed steam, being no better than 7.5 gr. per 
gallon. Purifiers are usually installed in steam boilers 
for the purpose of protecting superheaters, prime mov- 
ers and auxiliaries, but there is also the important func- 
tion here of preventing contamination of the condensate. 

A simple calculation will show that a small percentage 
of entrained moisture in the steam will result in the con- 
densate having nearly as much, or perhaps even more, 
solid matter as the raw make-up. 

For the same obvious reasons, steam purifiers should 
also be installed at the outlets of all feed-water 
evaporators. D. L. DaRNELL, 

Cleveland, Ohio. 


Flue Gas Temperature From 
Boiler Rating 


Ix tHE March 1 number of Power, page 331, there was 
an article on “Flue Gas Temperature From Boiler 
Rating,” by J. R. Darnell. The curve used by Mr. Dar- 
nell is an empirical one and no limitations have been set 
on its use, except the inference that it applies to the aver- 
age boiler. There is a possibility of considerable error 
if anyone should attempt to use it in arriving at boiler 
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flue gas temperatures, because these are dependent upon 
a number of variables, each of which must receive con- 
sideration. To point out the principal source of error, 
the boiler exit temperatures have been given as degrees 
Fahrenheit, whereas they really should be stated as 
degrees Fahrenheit above saturated steam temperature. 

To illustrate this, Mr. Darnell indicates that at 100 
per cent rating the exit temperature from the boiler is 
450 deg. F. This is possible if the boiler is operated 
at a pressure of 150 lb. abs., as the saturation tempera- 
ture at this pressure is 358.4 deg. F. and the exit gas 
temperature is, therefore, approximately 91 deg. above 
saturation temperature. Now if this same boiler is used, 
but with a pressure of 450 lb., the saturation temperature 
is 456.3 deg. F. and therefore the exit gas temperature 
is 6.3 deg. below saturation temperature. In this case the 
rear end of the boiler acts as a refrigerator. To carry 
this still further, at 750 lb. abs. steam operating pres- 
sure the saturation steam temperature is 510.8 deg. F., 
which is 60.8 deg. above saturation temperature. In this 
case the boiler is becoming more and more efficient 
because of the refrigeration effect indicated by the curves, 
but which in reality does not occur. 

In a boiler there is no counter flow of the fluid in the 
boiler and the gases passing over the surface. The tem- 
perature of the fluid in the boiler is practically uniform 
and corresponds to the saturation temperature at the 
operating pressure and therefore the exit gas tempera- 
ture will always be higher than the saturation tempera- 
ture. 

Factors which affect the exit gas temperature from 
the boiler are the design of boiler, number of rows high, 
percentage of COz in the gases and the fuel being burned. 
When all of the above variables are taken into considera- 
tion the exit gas temperature from the two boilers, oper- 
ating at 200 per cent of rating, may vary anywhere from 
25 to 100 deg. F. at the same pressure. 

New York City. DE LORENZI. 
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READERS’ PROBLEMS 


Enercy to Make Ice—Why is tt that 
a ton of ice can be made on 43 kw.-hr., 
_giving an input of 147,000 B.t.u., in 
spite of the fact that 288,000 B.t.w. in 
latent heat alone must be removed from 
« ton of water at 32 deg. to produce a 
ton of ice at 32? T.W.A. 


The question is evidently raised be- 
cause it is felt that it should not be 
possible to remove more energy from 
the ice than is supplied to the plant. 
This idea, in turn, is an erroneous con- 
clusion from the established law that 
no plant can give out useful energy 
greater than that put into it, and that 
the total energy output, useful and use- 
less, must equal that put in. This law 
holds for an ice plant as for any other. 
If one could put an envelope around 
the entire plant he would find that the 
heat and energy entering in all ways 
would equal the total of that leaving in 
all ways. 

So far as the refrigeration process 
is concerned, the plant is a “heat pump,” 
and there is no direct relation between 
the amount of heat pumped and the 
energy required to do the pumping. A 
parallel case would be that of a pump 
used to deliver hot water. There would 
be no necessary relation between the 
power required to drive the pump and 
the energy in the hot water removed. 
However, if the hot water was pumped 
against a greater head, more power 
woukl be required. Similarly, if a 
given amount of refrigeration is pro- 
duced at a greater head (that is, at a 
lower temperature) more power is re- 
quired. 


OXYGEN FOR STARTING—/ am building 
one home-made oil burner starting out- 
fit to start the present steam-atomising 
oil burners when the boilers are cold. 
We have no compressor for air-start- 
ing. I am thinking of using bottled 
carbon-dioxide or oxygen, both of which 
are always available in this (hospital) 
plant. Which would be better? 
C.J.R. 


If you use bottle gas by all means 
use the carbon dioxide rather than the 
oxygen. The use of oxygen to atomize 
oil is distinctly dangerous. You may 
have a serious explosion if any oil 
gets into the steam (and oxygen) 
line. Moreover the extremely active 
combustion may burn away the tips. 
If you consult the literature of com- 
panies supplying bottled oxygen for 
welding you will find many cautions 
about permitting oxygen to come in 
contact with oil, particularly in the 
presence of heat. Don’t do it! 

Carbon dioxide, while safe, may be 
rather expensive if the burners are 
started frequently from cold. It may be 
that the hospital accounting system 
would not charge the gas against the 
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power plant, but this cost should be 
figured by you to see whether a small 
compressor outfit, motor-driven, would 
not be a good investment. 


Cost oF ELectric HEATING—ASssuming 
that I could apply it, how much elec- 
tricity, at 3c. a kilowatt-hour, would it 
take in a hot-water heating system to 
equal one ton of coal? F.G.T. 


One kilowatt-hour is equivalent to 
3,412 Btu. The heat in one ton of 
13,500 B.t.u. coal is 2,000 & 13,500 = 
27,000,000 B.t.u. Therefore, assuming 
both electricity and coal to be used with 
equal efficiency, one ton of coal would 
equal 27,000,000 ~— 3,412 = 7,900 
kw.-hr. 

On the assumptions of equal effi- 
ciency, 13,500-B.t.u. coal, and electricity 
at 3 cents per kilowatt-hour, electricity 
is equivalent to coal at 7,900 « 0.03 
== $237 per ton, which explains why 


electricity at this price is rarely used 
for heating except on a very sm] 
scale. 

The case for electricity is somewh): 
improved by the elimination of the lah. ; 
of coal handling, firing and ash remoya| 
and by the fact that electric heating if 
water is nearly 100 per cent efficient, 
while that of a coal-fired heater might 
run around 70 per cent. The latter 
would reduce the equivalent cost of elec- 
tricity to 237 & 0.70 = $166 per ton 
of coal. The allowance for coal han- 
dling, firing and ash handling would 
have to be figured independently jor 
each case. The same applies to the 
evaluation of the convenience and clean- 
liness of electric heat. 

In the face of these computations js 
the known fact that electric heat is 
widely used for certain types of process 
work and even for some space heating. 
In cases where electricity is used to 
operate process ovens, furnaces, cooking 
kettles, etc., one or more of the follow- 
ing three factors will generally exist: 
(1) electricity costing less than lc. per 
kilowatt-hour, (2) heating done within 
an insulated container and avoiding the 
very high stack losses of direct fuel 
heating in such equipment, (3) heating 
application relatively small. 


Many Ways to Find Leak 


Every sense except taste utilized by ingenious proposals of readers 
for finding leak in buried pipe (Question published March 15) 


WE HAVE a four-story fac- 
tory with no basement, with 
the exception of the boiler room, 
which is in a small basement of 
its own in the rear. The return 
lines from the. heaters to the 
vacuum pumps are all easily ac- 
cessible, with the exception of 
one 14-1n. line. This line is the 
return from the offices and a few 
heaters in the front of the fac- 
tory. It is under the floor and 
cannot be seen without breaking 
up the floor, which happens to 
be concrete. We cannot pull any 
vacuum on the system, and have 
traced it to a leak on this line 
from the offices. Can some one 
suggest a way of finding this 
leak without going to the trouble 
of tearing up the floor? G.w.L. 


Ear Phone 


WE Have successfully located ground- 
pipe leaks under these same conditions 
as follows: Take a small steel rod of 
sufficient length to reach the buried pipe 
and leave 2 or 3 ft. above the floor level. 

To one end of this attach an ordinary 


radio ear phone. Drill test holes 
through the concrete large enough in 
diameter to admit passage of this rod. 
Start drilling a line of these small 
test holes about 3 ft. apart in the con- 
crete and following the line of pipe. 
As the hole is drilled, drive the rod 
to the depth of the pipe and listen with 
the ear phone for the leak. The louder the 
noise on the phone the nearer the leak. 
Then all that is necessary is to fill 
up these small test holes and cut out 
enough concrete around the leak to do 
the work. J. S. MERRILL. 
Elgin, 


Try Steam 


To DETERMINE the approximate location 
of the leak in the return line, the fol- 
lowing procedure is suggested: 

Shut off all the supply lines except 
the one supplying the radiators to which 
the defective return line is connected. 
All the radiators connected to the above 
supply line, with the exception of one, 
should also be shut off. 

The trap on this radiator should then 
be removed and’ the radiator connected 
directly to the return line. With some 
makes of radiator trap it is possible to 
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remove the diaphragm and replace the 
cap. Which would have the same result. 

the defective return line should then 
be <hut off near the vacuum pump, and 
a steam pressure of from 10 to 15 Ib. 
built up in the radiator. If this pres- 
sure is maintained for a short time the 
leakage of steam from the return line 
will work up through the floor at some 
point reasonably close to the leak, which 
will indicate the point where the return 
line should be uncovered. 

D. F. GRAHAM. 
Montreal, Que. 


Use Ether 


THE EASIEST WAY to locate a leak under 
these conditions is to disconnect the line 
in question at the office end and oper- 
ate the vacuum pump to make sure that 
there is no water trapped in the line. 
Next, pour a small amount of ether 
in the open end of the line and cap it. 
Unless the floor concrete is exception- 
ally dense, the location of the leak will 
soon be in evidence from the odor of 
ether. 

If the line in question is old, it would 
scarcely pay to dig up the floor and 
repair it at one point, as these lines 
corrode rather rapidly from air leaking 
into the radiators when they are under 
vacuum. It would then probably be 
cheaper to install a new line over the 
floor. A. R. MARKLAND. 

Altoona, Pa. 


Or Ammonia 


G.W.L. can locate his leaky return 
line by drilling through the concrete, 
in several places along the line of pipe 
(say every ten feet) with a 14-in. drill. 
Then shut off the line where it leaves 
the office and heaters, if possible; if 
not, disconnect and plug the return line. 
Then disconnect it from the pump end 
and plug that end also. Partly fill the 
pipe with ammonia gas or aqua am- 
monia and close it up tightly. 

The ammonia will escape through the 
leak and the fumes will issue from the 
holes drilled through the concrete. If 
a sulphur candle is held over each hole 
the one nearest the leak will produce a 
white cloud. 

If the line is old or badly corroded it 
might be advantageous to lay a new line 
in a more accessible location. 

Geo. B. LoNGsTREET. 

Keyport, N. J. 


Or Even Bare Feet 


[ BELIEVE this leak could be found by 
a method an old engineer in New Eng- 
land once told me about. He had a 
similar trouble, so he went down to the 
plant one Sunday morning and shut the 
valve at the far end of the leaky line 
and made a temporary connection to a 
Steam line. Then he allowed a small 
amount of live steam to bleed into it by 
slightly opening the valve. After this 
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he sat down and read the Sunday paper 
for a couple of hours. 

Just before dinner time he went to 
the floor where the leak was and here 
he took off his shoes and socks and 
quickly located the warm streak on the 
concrete floor which was just above the 


hot pipe. Along this he walked like a 
tight rope artist until he came to a hot 
patch. This place he chalked with an 

The next day he told the millwrights 
to look there for the leak, so they 
chopped a hole and found it right there. 
The split in the pipe was repaired by 
welding and the hole filled up again 
with concrete. The millwrights never 
could figure out just how the engineer 
was able to locate the spot so precisely. 
Perhaps this trick would work again. 

GeorGE P. PEARCE. 
Moline, Tllinois. 


It May Whistle 


Unper an almost similar condition the 
writer discovered a fairly large leak by 
blowing compressed air at some 30 lb. 
into the pipe, after plugging one of the 
ends. There was a perceptible whistling 
at the place of the leak. The experi- 
ment was conducted in the silence of 


the early morning, before the regular 


personnel was admitted to the plant. 
The concrete was broken and the leak 
located within less than a foot of the 
place indicated. 

A few small leaks or a porous pipe 
seam are sufficient to destroy the 
vacuum of the line. Leaks of this 
nature are exceedingly difficult to locate 
without uncovering the pipe. 

JuLes Coton. 

New York City. 


Stethoscope 


To LocaTE the leaks in this return line 
I suggest disconnecting this portion of 
the returns from other parts of the 


v 


A Question 
for Our Readers 


WHAT SYSTEM has 
been found most satisfac- 
tory in filing tracings made 
up relative to the plant 
alterations and new con- 
struction work handled by 
most plant engineering de- 
partments? The mainte- 
nance work referred to 
would consist of all car- 
penter, painting, sheet 
metal, plumbing, mill- 
wright, machine and elec- 
trical work. N.M.J. 


Suitable answers from readers if 
received promptly, will be paid for 
when published. Typewritten replies 
should preferably be double spaced. 


system. Plug the ends and, if com- 
pressed air is available, connect it to 
the faulty line at some convenient point 
and .allow the air under pressure up to, 
say 100 lb. to blow through the leak. 
Use a stethoscope or testing receiver on 
the concrete floor directly over the re- 
turn line and keep testing for a point 
where the sound of escaping air is 
loudest. 

This method of detecting the leak 
would not show very good results if a 
number of small pin holes existed, 
which is just the condition one might 
expect to find in an old line handling 
condensate and air. This combination 
is conducive to rapid corrosion, usually 
in the form of pitting, 

It would be a useless task to start 
stopping leaks when the pipe is in this 
condition. The best remedy is to lay 
a new return line of genuine wrought 
iron or red brass pipe and forget it. 

I, F. Cox. 
Kansas City. Mo. 


Measure With a Can 


THE SIMPLEST METHOD I know for find- 
ing a leak in a pipe under conditions 
as described by G.W.L. was recently 
related to me by a friend. He calls 
the method the “Droege system’ be- 
cause it was first used, according to 
him, by a man named Droege. His 
method is as follows: 

He fills the pipe with water until it 
overflows. He closes all of the valves 
which hold the water against gravity. 
Then he does nothing for a number of 
hours, possibly over night, depending 
upon the size of the leak and the rate 
at which the water level in the pipe 
drops In other words, he allows as 
much water to leak out as can leak out. 

Then next morning, or at a suitable 
interval, he arrives with his tools and 
a calibrated can. He fills the can with 
water and pours it rapidly into the pipe. 
One canful may not be enough. Two 
canfuls may not be enough. He pours 
until the pipe is filled flush with the 
top, without allowing any overflow. He 
makes note of the exact amount of water 
poured into the pipe. 

Next he does some figuring on a 
pad of paper which gives him the exact 
point of leakage. He knows the inside 
diameter of the pipe and reasons that 
the pipe is of the same diameter up to 
the “trouble spot.” Multiply the inside 
diameter of any pipe in inches by itself, 
then multiply by 0.785, and divide the 
result into the number of cubic inches 
of water poured into the pipe. The 
quotient is the distance to the ‘trouble 
spot” in inches. One can easily deter- 
mine the number of cubic inches of 
water poured into a pipe from the fact 
that one U. S. gallon contains 231 cubic 
inches. 

By this means leaks can be located 
with amazing accuracy resulting in 
minimum cost for repair work where 
the piping is inclosed. 

W. F. Scuapnorst. 

Newark, N. J. 


599 


r 
at 
al 
ht 
er 
mn 
ld 5 
or 
he 
is 
is 
SS 
ig, 
to 
1g 
er ty 
in 
he 
1e] 
rs ; 
les > 
in ; 
all 
od 
ith 
the 
fill 
ut 
do 

| 
on 
pt 
ich 
ed. 
ve . 
ne, 
en 
rec 
ne 
to 
2 | | 


WHAT'S NEW IN 


PLANT EQUIPMENT 


Coal Weigher With Electric 
Counter 


A veEvicE for weighing coal fed to the 
hopper of a pulverizer and designed to 
occupy low headroom is offered by the 
American Pulley Company, 4200 Wissa- 
hickon Ave., Philadelphia, Pa. 

Detail of the weighing unit is shown 
in the figure. It consists of a revolving 
container or bucket having three pockets 
rotating on a_ horizontal spindle, a 
counterweight, a solenoid and a counter. 
The coal is fed from the disk feed into 
one of the three pockets. After a given 
amount of coal has been fed into a 
pocket the weight of the coal is suffi- 
cient te overbalance that of the counter- 
weight, and the coal is dumped on to a 
chute which conveys it directly into the 
pulverizer. At the time the pocket 
dumps, an electrical contact is made 
which operates a solenoid and in turn 
marks up one pocket load on _ the 


Coal hopper 


Solenoid for 
intermittent duty 


---Adjustable 
"Ze, deflection blade 


Section Through 
Bucket 


Counfer--~~| 


record of the weight of coal used in 
pounds. 

Four sizes of weighing units have 
been developed and are now available. 
The sizes are designed to deliver from 
1,000 to 7,000 Ib. of coal an hour. 


Deion Principle Applied to 
Low-Voltage Circuit Breakers 


For THE field now covered by open 
knife switches, air circuit breakers and 
fuses in various combinations the West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., has 
developed a new line of low-voltage 
circuit breakers for industrial plant and 
commercial building application. The 
deion principle previously developed for 
high-voltage breakers is the basis of the 
new design. In conjunction with 
thermal time-delay and instantaneous- 


_- Weighing 
“machine 


+-Swrtch box 


Pulverizer 


Diagram of cval-weighing machine showing 


cross-section of rotor 


counter. By suitable electric wiring the 
solenoid and counter can be located at 


any convenient place in the power house. 


The same process is repeated and every 
load discharged into the pulverizer is 
recorded by the counter. By careful 
calibration, of, say, 100 loads, a con- 
stant is obtained, which, when multi- 
plied by the number of loads discharged 
in a day, it is claimed gives an accurate 
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trip features they not only provide pro- 
tection now obtained with fuses, but 
they compare favorably in cost and 
space requirements with the prevailing 
combinations of carbon circuit breakers 
and fuses used at distribution centers 
in the buildings and factories. 
Ultimately the line will extend from 
15 to 600 amp. on voltages up to 600 
for alternating current and 250 for 


direct current. On the 600-volt alter- 
nating-current and 250-volt direct-cur- 
rent breakers the deion chamber has 
the arc spinner design with cold cathode. 
The lighter-duty, 250-volt, alternatinge- 
current and 125-volt, direct-current 
ratings employ the arc splitter form 
of deion suppressor. The interrupting 
capacity of the 50 to 225-amp. breaker 
is 10,000 amp. maximum, 

The extinction of the 10,000-amp., 
600-volt arc is so abrupt and well con- 
trolled that, as shown in recent tests, 
its does not even singe cotton batting 
wrapped around the breaker’s case. 
The trip units have two separate trip- 
ping functions. The time delay to 
simulate fuse action is obtained through 


Three-pole, 225-amp deion breaker 
for 125,250 and 575 volt ratings 


a bimetal unit. The instantaneous trip 
can be calibrated to require an inrush 
of eight to ten times breaker rating 
before tripping occurs. bimetal 
will trip in eleven seconds on 600 per 
cent rating, but will hold 22 min. on 
150 per cent of rating. 

All breakers are mechanically trip- 
free from the handle, which serves as 
the position indicator. Quick make and 
quick break are provided. Main con- 
tacts are silver to silver protected by 
silver-tungsten arcing tips. These fea- 
tures adapt the breaker to such repeti- 
tive functioning as in connection with 
spot-welding machines, 

Valuable space can be conserved in 
switchboard designs employing these 
breakers because they require only 
about 70 per cent as much mounting 
space as carbon breakers. Multi-pole 
designs are built in exact multiples ot 
the single-pole unit for each rating. 
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Moore steam turbine for drives up to 60 hp. 


Small Turbine Embodies Features 
of Large Units 


To MEET the need for a highly efficient 
and reliable steam turbine for sizes up 
to 60 hp., the Moore Steam Turbine 
Corporation, Wellsville, N. Y., has 
placed on the market a new turbine, 
known as Type U2RA. 

This turbine has all essential features 
found in the larger turbines, such as 
horizontally split casing, carbon pack- 
ing, emergency overspeed governor with 
independent trip valve, hardened _ tool- 
steel governor wearing parts, babbitted 
bronze-backed split bearings, water- 
cooled bearing cases, stainless steel 
governor valve and valve seats, heavy 
blading of stainless steel or nickel steel, 
and auxiliary nozzles for overload. 

This turbine is of cast-iron construc- 
tion for moderate steam pressures and 
of all steel construction, with centerline 
support for steam pressures up to 600 
Ib. and temperatures up to 800 deg. 


Elevator Dispatching Machine 
Has Positive Drive 


Tue NEcEssity of uniformly dispatch- 
ing elevator cars from the terminal 
landings and of maintaining this sched- 
ule throughout the trip is well known. 
It is practically impossible for the 
starter to do this, as he usually has 
many other duties in serving the pas- 
sengers as they come into and leave 
the building. 

In recent years much attention has 
heen given to relieving the starter of 
the responsibility of signalling the oper- 
ators when to start the cars from the 
terminal floors, by doing this auto- 
matically. In addition to dispatching 
the cars automatically from the ter- 
mmnal floors, means are also provided 
to show the operators if they are run- 
ning on schedule. Such a system of 
automatic dispaching, emboding several 
improvements, is furnished by the Ele- 
vator Supplies Company, Inc., Hoboken, 
NX. J. In the car there is a three-light 
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unit, containing a 
zreen, a red and a white 
light. The green and 
the red lights are for 
dispatching the cars 
from the terminal floors 
and the white light is 
usually used to show the 
operator if the schedule 
is being maintained. 
The machine for op- 
erating the system con- 
sists of a driving motor 
M, a schedule selector 
S, and three rotating 
arms at A, for flashing 
the dispatching lights in 
the car. The driving 
motor is a standard 
geared-head type and 
provides a positive drive 
for the machine. As the conditions in 
the electric circuit are usually constant, 
the dispatching arms will be driven at a 
constant number of revolutions per unit 
of time, depending on the setting of 
the schedule selector. 

On the output shaft of the motor’s 
gear is a spring clutch to connect the 
motor to the schedule selector. This 
clutch also acts as a safety device be- 
tween the motor and the driven equip- 
ment, so that in case any part ac- 
cidently becomes jammed the clutch 
will slip and no harm will be done to 
the motor. Rotation of a crank on the 
schedule selector drives contact arms 
at A through gearing. In the sched- 
ule selector 10 steps of speed changes 
may be had by shifting the position 
of knob K to accommodate the machine 


Fig. 1—Automatie dispatching machine 
with driving motor and terminal board 
exposed 


to different round-trip times. On the 
machine in the figures the schedule 
selector provides for car round-trip 
times of from 50 to 140 sec., in steps of 
1() sec. Other schedules are easily pro- 
vided by using other sizes of gears in 
the schedule selector. 

The three arms rotate over key-type 
contacts C and flash the dispatching 
lights in the car. The machine shown 
is designed to dispatch a maximum of 
four cars, and the contact keys C are 


Fig. 2—Same as Fig. 1, but with cover 
in place over the driving motor 


arranged in the figures for that set-up. 
One of the arms signals the cars when 
to leave the ground floor; another gives 
the signals to leave the top floor; and 
the third is usually used to signal the 
operators when the cars should be at 
an intermediate landing on the down 
trip, but in some cases it is used for 
giving other signals. 

If a car is taken out of service, the 
schedule can be quickly adjusted for 
the lesser number of cars by rearrang- 
ing the contact keys C in the numbered 
sockets. A chart on the inside of the 
machine’s inclosure door gives the 
socket numbers for disptaching the dif- 
ferent numbers of cars that may be in 
service. 

At the top of the machine the nu- 
merals are for the up and down indica- 
tions and illuminate in synchronism 
with the green up and red down car- 
operator’s signals. Underneath the car- 
dispatching numerals is a row of but- 
tons connected for a starter’s call-back 
system by means of which signals can 
be flashed to the elevator operators by 
a prearranged code. 
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NEWS the FIELD 


Drastic Utility Regulation Policy Drafted at 
Conference of State Commissioners in New York 


POLICY of public utility regulation 

was formulated at the Round Table 
Conference on Regulation held in the 
Hotel Pennsylvania, New York City, on 
April 8 and 9. Nearly 100 members 
of state and federal utility commissions 
and leaders in various fields of regula- 
tion took part in the conference. The 
speakers included Professor James C. 
Bonbright, of Columbia University; Dr. 
William Z. Ripley, of Harvard Univer- 
sity; Henry C. Atwill, chairman of the 
Massachusetts Department of Public 
Utilities; Harold Evans, former mem- 
ber of the Pennsylvania Public Service 
Commission; and Morris L. Cooke, 
trustee of the New York State Power 
Authority. 

The policy, which declared that utility 
regulation had failed to protect the in- 
vestor in utility securities, failed to ob- 
tain rate reductions for the consumer 
and to safeguard the credit of the utility 
companies themselves, was drafted by a 
committee headed by Frank P. Walsh, 
chairman of the New York Power 
Authority. While the policy met with 
strong opposition from -some of the 
members of the conference, notably Milo 
R. Maltbie, chairman of the New York 
Public Service Commission, be- 
lieved its criticisms of present regulation 
were too drastic, and from Dr. Ripley 
who thought its language was “too 
strong in some respects and not strong 
enough in others,” it was finally re- 
ceived without approval by the con- 
ference. 

After asserting that effective regu- 
lation “has been progressively weakened 
as a result of the definite policy of 
evasion imposed upon the industry by 
promoters who control public utilities in 
the interest of speculative profits de- 
rived from manipulation of their securi- 
ties,’ the policy committee made the 
following recommendations : 

“Inasmuch as scientific standardiza- 
tion and publicity of accounts, both for 
operating and for holding companies, 
together with assurance of access to all 
files and papers, is a condition precedent 
to any attempt to regulate rates, to as- 
sure adequate service, or to protect the 
investing public, such supervision of ac- 
counts should underlie any regulatory 
plan, either state or federal. This will 
entail : 

“Revision of the present uniform 
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classification of accounts to serve as 
a guide in establishing the equities of 
the various rates as well as of total 
earnings. 

“Development and adoption of a 
technique of regulation in accordance 
with which public service commissions 
will operate as effective administrative 
bodies charged with safeguarding the 
public interest. This will include pro- 
vision for the initiation by the commis- 
sions of rate changes and other con- 
structive steps in the interest of con- 
sumers on the basis of aggressive fact 
finding. 

“Establishment by law of the prudent 
investment principle of valuation as the 
public policy of the nation and the states 
for purposes of rate determination and 
control. 

“Rate determination on the basis of 
actual cost of each class of service in- 


cluding a fair profit on the capital re- 
quired for such service. 

“Federal incorporation of holding 
companies with adequate control over 
their security issues and requirement of 
uniform accounting and periodic lis- 
closure of their financial operations. 

“Withdrawal of the powers of the 
lower federal courts to review and 
nullify the decisions of state public 
service commissions, leaving the pro- 
tection of constitutional rights to the 
state courts, and ultimately, to the 
United States Supreme Court.” 


A.1.E.E. District Meeting 
At Providence, May 4-7 


THE EIGHTH annual meeting of the 
Northeastern District of the American 
Institute of Electrical Engineers will be 
held at Providence, R. I., May 4 to 7. 
with headquarters at the Providence 
Biltmore Hotel. A_ well-rounded pro- 
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NEW HYDRO LABORATORY AT TULANE 


Tulane University in New Orleans has recently completed a new hydraulic laboratory, 


which provides facilities for instruction and research. 


Its equipment includes pumps 


of capacities up to 3,600 g.p.m. and heads up to 115 ft.; a system of 3x3-ft. waterways 

holding 13,000 gal.; weirs; meters; waterwheels; a cradle dynamometer; a Parshal 

flume; and a 20,000-Ib. weighing tank. The laboratory was designed and built by 
W. B. Gregory, professor of experimental engineering and hydraulics 
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gram, consisting of four technical ses- 
sions, several inspection trips, a banquet 
and entertainment features, has been ar- 
ranged. 

The technical sessions will cover a 
variety of subjects. There will be a 
symposium on traffic control, a session 
arranged by the committee on electrical 
machinery, one by the committee on 
power transmission and distribution, and 
a session devoted to selected subjects. 

Among the papers to be presented 
are: “Parallel Type Inverter,” F. N. 
Tompkins; “Engineering Features of 
Phanotron Tubes,” H. C. Steiner, A. C. 
Gable and H. T. Maser; “A Proposal 
to Abolish the Absolute Electrical Unit 
Systems,” E. Weber; “Performance 
Characteristics of Induction Motors,” 

G. Veinott; “Stray Load Less in 
Polyphase Induction “Motors,” C. 
Koch; “Torque-Angle Characteristics of 
Synchronous Machines Following Sys- 
tem Disturbances,” S. B. Crary and 
M. L. Waring; “Field Tests to De- 
termine the Damping Characteristics of 
Synchronotis Generators,” F. A. Hamil- 
ton: and “Design of Capacitor Motors 
for Balanced Operation,” P. H. Trickey. 

The inspection trips will include visits 
to gener rating stations and substations 
of the Narragansett Electric Company 
and the Gorham Manufacturing Com- 
pany. The engineering laboratories of 
Brown University Will also be open for 
Inspection, 
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One of five 7,000-b.hp. double-acting, 
two-cycle, solid-injection diesel engines 
of the M.A.N. type being constructed 
by the Hooven, Owens, Rentschler 
Company, Hamilton, Ohio, for the munici- 
al generating station of the City of 
ernon, Calif. Each engine has eight 
cylinders of 24-in. bore and 36-in. stroke, 
and will be direct-connected to a 5, 000- 
kw., 6,900-volt, 50-cycle, 3-phase gener- 
ator. ‘Scavenging air will be supplied to 
the engines from separate, independently 
operated blowers. The engine-generator 
unit will measure 56 Ft. in length and weigh 
nearly 850,000 Ib. Installation of the first 
unit will be started next month. When 
completed in January the plant will be the 
largest diesel station in the world 
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Change Name of Navy Test 
Plant at Philadelphia 


By approvaL of the Secretary of the 
Navy, the name of the Fuel Oil Testing 
Plant at the navy yard in Philadelphia, 
Pa., has been changed: to “United States 
Naval Boiler Laboratory,” it was an- 
nounced April 11) by Commander 
Lybrand Smith, Otficer-in-Charge. This 
plant carries on experimental work and 
conducts tests of engineering materials 
for the Navy Department. Some of the 
recent and current projects are the 
development of a boiler suitable for 
light cruisers, investigations of the dur- 
ability and refractoriness of fire brick, 


‘and a study of various steel alloys for 


boiler tubes. 


Standardization of Utility 
Purchases Effects Savings 


TWENTY-FIVE major economies and 
benefits resulting from the standardiza- 
tion of public utility purchases are 
listed in a report on the standardization 
work of the Detroit Edison Company 
published April 16 in the monthly bul- 
letin of the American Standards As- 
sociation, 

The author of the report, F. M. Price, 
editor of the “Standards Catalog” of 
the Detroit Edison Company, tells how 
the company has applied standardization 
to the purchase of over 65,000 different 
types of materials and equipment at an 
annual cost of more than $20,000,000. 

Among the gains which public utili- 
ties can achieve through standardization 
as listed by Mr. Price are: 

1. Reduction of excessive stocks of 
materials and replacement parts. 

Reduction of number of different 
sizes and varieties of each item. 

3. Fewer specially designed items. 

4. Orderly introduction of new ma- 
terial. 

Less lost motion in purchasing and 
requisitioning. 

7. Establishment of standard nomen- 
clature and adequate specifications. 

Real inspection of materials is 
made possible. 

9, Bookkeeping is reduced. 
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Halford Erickson, ‘‘Father’’ of 
Utility Regulation, Dies 


Ha.rorp vice-president in 
charge of operation of the Byllesby En- 
gineering & Management Corporation, 
died April 7, at his home in Oak Park, 
Illinois. 

Born in Sweden in 1864 and receiv- 
early education there, 


ing his Mr. 


Erickson came to the United States in 
1884. and attended the University of 
Minneapolis. 

He was appointed Commissioner of 
Labor of Wisconsin in 1895 and held 
this office until 1905, when he was ap- 
pointed a member of the State’s first 
railroad commission. The laws drafted 
by this commission, together with those 
formulated by the New York State com- 
mission appointed in 1907, formed the 
basis for public utility regulation in all 
of the 47 states. Because of the part he 
played in this movement: Mr. Erickson 
was often referred to as the “father of 
state regulation.” 

In 1916, Mr. Erickson and William 
J. Hagenah associated to form the firm 
of Hagenah & Erickson, with headquar- 
ters in Chicago, for the making of ap- 
praisals and other investigations of pub- 
lic utility properties. He joined the 
Byllesby organization in 1918 as vice- 
president of the Louisville Gas & Flec- 
tric Company, and in January, 1923, he 
was elected vice-president and director 
of Byllesby Engineering & Management 
Corporation, in charge of operation. 


L. W. Spring, Metallurgist - 
Of Crane Company, Dies 


La Verne Warp Spring, chief chemist 
and metallurgist of the Crane Company, 
died at Chicagoron March 23 in his 56th 
year. Mr. Spring was to have been 
presented with the John A. Penton gold 
medal at the annual convention of the 
American Foundrymen’s Association in 
Detroit, May 2-5, for outstanding serv- 
ice to the foundry industry. This honor 
will be awarded him posthumously. 
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A native of Coldwater, Mich., Mr. 
Spring attended the University of Michi- 
gan and graduated with an A.B. degree 
in chemistry. After several years’ serv- 
ice with the Illinois Steel Company and 
the Wolverine Portland Cement Com- 
pany, he became connected, in 1906, 
with the Crane Company of Chicago as 
a chemist. He subsequently took charge 
of their laboratories and in 1914 was 
made chief chemist and metallurgist, the 
position he held until his death. 

The author of many papers and 
articles based on his research into the 
properties of metals, Mr. Spring made 
many contributions to the progress of 
metallurgical science. He was a mem- 
ber of many technical societies and 
rendered valuable service in committee 
activities. 


COMING CONVENTIONS 


American Society of Mechanical En- 
gineers. Spring meeting at Bigwin 
Inn, Lake of Bays, Ont., Canada, 
June 27-July 1. Oil and Gas 
Power meeting at Pennsylvama 
State College, June 8-11. Secre- 
tary, Calvin W. Rice, 33 West 29th 
St., New York City. 


American Institute of Electrical En- 
gineers. District meeting at Provi- 
dence, R. I., May 4-7. Annual 
summer convention at Cleveland, 
Ohio, June 20-24. Heaquarters, 
33 West 39th St., New York. 


American Boiler Manufacturers Asso- 
ciation. Annual convention at the 
Greenbrier Hotel, White Sulphur 
Springs, W. Va., May 23-25. Secre- 
tary, A. C. Baker, 801 Rockfeller 
Building, Cleveland, Ohio. 


American Society for Testing Ma- 
terials. Annual meeting at Chal- 
fonte-Haddon Hall, Atlantic City, 
N. J., June 20-24. Secretary, C. L. 
Warwick, 1315 Spruce St., Phila- 
delphia, Pa. 


American Water Works Association, 
Annual convention at the Hotel 
Peabody, Memphis, Tenn., May 2-6. 
Secretary, Veekman C. Little, 29 
West 39th St., New York City. 


American Welding Society. Annual 
meeting in New York City, Apr. 
27-29. Secretary, M. M. Kelly, 33 
West 39th St., New York City. 


Association of Iron and Steel Elec- 
trical Engineers. Annual conven- 
tion in Pittsburgh, Pa., June 20-24. 
Managing Director, John F. Kelly, 
Empire Building, Pittsburgh. 


National District 
tion. Annual 


Heating Associa- 
convention at the 
William Penn Hotel, Pittsburgh, 
Pa., June 14-17. Secretary, D. L. 
Gaskill, Greenville, Ohio. 


National Electric Light Association. 
Annual convention in the Atlantic 
City Auditorium and Convention 

Atlantic City, N. J., June 

6-10. Secretary, A. Jackson Mar- 

shall, 420 Lexington Ave., New 

York City. 


SECTION MEETINGS 


A.S.M.E., Baltimore Section. Meeting 
at the Engineers Club, April 21 at 
8:15 p.m. Subject: “Smoke Abate- 
ment and the Engineer,’ Col. El- 
liott H. Whitlock. 


A.S.M.E., Chicago Section. Meeting 
in the Engineering Building, April 
25 at 7 p.m. Subject: “Utilization 
of Low-Grade Coals,” C. F. Geb- 
harat. 


Charles L. Edgar, President, 
Boston Edison, Dies Suddenly 


Cuar_es L. Epcar, president and gen- 
eral manager of the Edison Electric 
Illuminating Company of Boston, died 
suddenly of pneumonia April 14 at 
Atlantic City, N. J., where he had goie 
a few days previously for his healih, 
An Edison pioneer, he was one of the 


most prominent figures in the electric 
light and power field. 

Mr. Edgar was born Dec. 23, 1860 
at Griggstown, N. J. He was graidu- 
ated from Rutgers College in 1882. 
From 1883 to 1887 he was with the 
New York Edison Company, being 
transferred to the Edison Electric 
Illuminating Company of Boston on the 
latter date as general superintendeni. 
After two years with the Boston com- 
pany, he was made general manager 
and soon thereafter vice-president. In 
1900, upon the death of Jacob Rogers, 
he was elected president. 

He served as president of the Associa- 
tion of Edison Hluminating Companies 
from 1893 to 1895, and as president oi 
the National Electric Light Association 
in 1903. He was a fellow of the 
American Institute of Electrical Engi- 
neers and a member of the American 
Society of Mechanical Engineers. 


John DeVries Dies 


Joun DeVRrtEs, consulting engineer and 
former president of the Novelty Iron 
Works, Passaic, N. J., died April 4 at 
his home in Clifton after an illness ot 
nine months. He was born in Holland in 
1853 and came to this country with ls 
parents, settling in Lodi, N. J. In 1887 
he went to Passaic to start fhe Novelty 
Iron Works with his brother the late’ 
Daniel DeVries. He retired in 1925 as 
president of the company, and_ there- 
after engaged in consulting engineet- 
ing. work. Mr. DeVries was a charter 


member of Passaic Branch No. 11 of - 


the National Association of Power 
Engineers and a member of the Amer 
can Society of Mechanical Engineers. 
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Personals 


(;EORGE F. BATEMAN, 
mechanical engineering, has been made 
acting dean of the Schools of Engineer- 
ing of Cooper Union to replace Dean 
Francis M. HARTMANN, who died*on 
March 28. Appointed assistant pro- 
fessor of mechanical engineering in 
1919, Professor Bateman was entrusted 
with the task of developing instruction 
in that branch of engineering at Cooper 
Union. He formulated the present cur- 
riculum of the day mechanical engineer- 
ing course, and in 1925, when the 
department of mechanical engineering 
was separated from that of electrical 
engineering, he was placed in charge 
of the new department. Professor Bate- 
man served on the first advisory com- 
mittee for smoke abatement organized 
by Dr. Louis’ I, Harris, former New 
York City Commissioner of Health, and 
has been.engaged in many activities out- 
side of his academic work. 


Harotp F. Eppy, formerly district 
engineer with the Foster Wheeler Cor- 
poration at Chicago, is now super- 
intendent of the City of Marshall 
(Minn.) Municipal Utilities. Mr. Eddy 
has had a broad experience in the con- 
struction, operation and maintenance of 
steam and hydro-electric generating sta- 
tions. Prior to his connections with 
Foster Wheeler, he was chief mechani- 
cal engineer of the Commonwealth 
Power Corporation in Michigan, and 
before thet was mechanical engineer in 
charge of operation of all steam plants 
for the Consumers Power Company. 


FE. B. FREEMAN, for many years vice- 
president and general manager of the 
B. F. Sturtevant Company, Hyde Park, 
Mass., has been elected president to 
succeed former Governor EvGENE N. 
Foss, who was elected chairman of the 
hoard. Since graduating from Wor- 
cester Polytechnic Institute, Mr. Free- 
man has spent the greater portion of his 
career with the Sturtevant company. 
successively serving as sales engineer, 
manager of the power apparatus depart- 
ment and general manager. 


J. J. Orr, plant engineer of A. J. 
Brandt, Inc., Detroit, Mich., has been 
appointed electrical engineer for the 
United States Rubber Company, New 
York City. Mr. Orr has specialized in 
industrial power engineering and super- 
vised the design and installation of the 
completé electrical system in the Gen- 
eral Motors plant at Pontiac, Mich., t® 
American Austin Car Company at 
Butler, Pa., and the Amo Auto Works 
at Moscow, U.S.S.R. 


_J. L. Suerwiy, who has been asso- 
ciated with the H. K. Ferguson Com- 
pany, Cleveland, Ohio, as electrical 
engineer, has gone in business for him- 
self in that city, and will specialize in 
power plant and industrial engineering 
(lesigh and reports. - 
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How’s Business? 


ALTHOUGH the second quarter got 


a bad start, so far as security 
markets and banker psychology 


are concerned, the business picture 
brightened a bit during the first 
week in April. In spite of the 
croakers, a crocus or two stuck 
its head out of the sodden statis- 
tics, as usually happens in spring 
even though the ground is covered 
with discouraged worms drowned 


by excessive liquidation. Mer- 
chandise carloadings and check 
payments improved, and, along 


with a slight increase in currency 
in circulation, may indicate a little 
spring pick-up in trade. After 
allowance for seasonal movements, 
power production, building, and 
steel activity stopped declining, 
although the sharp expansion ex- 
pected in steel demand is still de- 
layed by sales uncertainties and 
production difficulties in the auto- 
motive field.—The Business IVeek, 
April 20. 


Business Notes 


RELIANCE Evectric & ENGINEERING 
CoMPANY, Cleveland, Ohio, has estab- 
lished a sales branch at 703 Bona Allen 
Bldg., Atlanta, Ga., in charge of Mar- 
shall Whitman and George Gardner. 
The territory covered from this point 
will be North and South Carolina and 
Georgia. The company has also ap- 
pointed Charles V. Fish, 515 North 
Lafayette St., Allentown, Pa., to repre- 
sent it in northeastern Pennsylvania. 


Detroit StoKER ComMpaAny, Detroit, 
Mich., announces the appointment of 
L. M. Hofstetter as district manager 
with offices at 308 Hearst Tower Bldg., 
Baltimore, Md. 


Tuse Turns, Inc., Louisville, Ky., 
announces the appointment of D. H. 
Skeen & Company, 1 North LaSalle St., 
Chicago, Ill., as distributors for that 
territory. 


LUKENWELD, INc., Coatesville, Pa., 
has appointed William S. Wilbraham 
assistant manager of sales. Mr. Wil- 
braham has been in charge of the esti- 
mating and order department of Luken- 
weld since 1929, when that division of 
the Lukens Steel Company was formed. 


R. H. BeEAuMont CoMPaANy and the 
BEAUMONT MANUFACTURING COMPANY, 
both of Philadelphia, Pa., announce the 
appointment of Fred B. Lythgoe, 89 
Broad St., Boston, Mass., as their New 
England representative. 


CRANE Company, Chicago, Ill., has 
made William K. Glen divisional man- 
ager in charge of the Chicago district, 


with offices at 156 North Jefferson 
Street. Mr. Glen, who was formerly 
advertising manager, has been asso- 
ciated with the company for 28 years. 
As divisional manager he will direct 
sales development and merchandising 
plans for the Chicago territory. 


SILENT GLow BuRNER Corpora- 
TION, Hartford, Conn., has entered the 
industrial oil-burner field with the ac- 
quisition of the Mid-West Oil Burner 
Manufacturing Company, Chicago, IIl. 
The Silent Glow company announces 
that production will continue at the 
Chicago plant for three months and will 
then be transferred to its main factory 
at Hartford. 


Trade Catalogs 


PRESSURE CONTROLLERS—The con- 
struction and operation of the new 
Mason pressure controllers are fully de- 
scribed in Bulletin No. 401 recently 
issued by the Mason Regulator Com- 
pany, 1190 Adams St., Boston, Mass. 
Many illustrations show the features of 
the recording and non-recording types. 


CONDENSER TuBEs—An _ illustrated 
bulletin on “Super-Nickel” and “Am- 
brac” condenser tubes has just been 
released by the American Brass Com- 
pany, Waterbury, Conn. It discusses 
specifically the physical characteristics 
and service records of the corrosion- 
resistant alloys used in these tubes. 


FLEXIBLE CoupLincs — Information 
on the construction, selection and _ in- 
stallation of flexible couplings is con- 
tained in Catalog No. 11 just published 
by the Diamond Chain & Manufactur- 
ing Company, Indianapolis, Inc. Vari- 
ous types of drives with loads up to 700 
hp. are shown. 


Bearincs—Bulletin No. 501 of the 
Shafer Bearing Corporation, 6501-99 
West Grand Ave., Chicago, IIl., lists 
all. the latest sizes of the company’s 
double and single row roller bearings. 
Complete dimensions and list prices are 


given, together with a speed-factor table. 


Pressure GAGes—An illustrated de- 
scription of Bristol’s recording absolute 
pressure gages is contained in Catalog 
No. 1011 just issued by the Bristol 
Company, Waterbury, Conn. In addi- 
tion to full specifications of the instru- 
ments, the catalog includes an interest- 
ing explanation of the fundamental 
principles on which the gage operates. 


Firters—"Water Filters and Filtra- 
tion Equipment” is the title of a new 
illustrated bulletin published by the Per- 
mutit Company, 440 Fourth Ave., New 
York City. It describes the principles 
of filtration, the pretreatment of dif- 
ferent classes of water, various types 
of chemical feeds, vertical and horizon- 
tal filters, activated carbon filters, etc. 
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NEW PLANT CONSTRUCTION 


COMPILED BY THE MCGRAW-HILL BUSINESS NEWS DE- 


PARTMENT, WHICH IS 


PREPARED TO FURNISH A MORE 


COMPLETE DAILY SERVICE TO THOSE WHO WISH IT 


Ark., Elaine—Elaine Utilities Co., c/o H. H. 
Thompson, Pres., 3891 Galloway Drive, 
Memphis, Tenn., plans construction of a 10 ton 
raw water ice plant with 30 ton storage plant, 
installation of 100 hp. oil engine direct con- 
nected to 75 kva. generator in present light, 
water and telephone plant here. Private plans. 
Work will be done by owner's forces. 


Calif., Newark—Alameda County Water Dis- 
trict, C. Williams, Jr. Mgr., will soon receive 
bids for water works improvements including 
steel pressure tank, 10,000 gal. capacity, laid 
horizontally on piers, also installation of turbine 
pump in water well, and pipe and fittings to 
connect with distribution system. 


Calif., Stockton—State Department of Pub- 
lic Works, Sacramento, awarded general con- 
tract for construction of a refrigeration plant, 
kitchen addition, ete., at State Hospital here, 
to Guth & Fox, 1516 27th St., Sacramento. 
$85,514. Total cost $115,449. 


Ill., Chieago—Motorists Association of II- 
linois, 3254 South Michigan Blvd., awarded 
contract for masonry and sub-structure of a 6 
story addition to club building at 2400 South 
Michigan Ave. to Ebenholtz & Co., 1720 North 
California Ave. Estimated cost $1,000,000. 
Liebermon & Hein, 190 North Sty, are engi- 


neers. Michelson & Rognstod, 3256 Franklin 
Blvd., Archts., will soon award separate ‘con- 
tracts. Bids in on plumbing and heating. 


Ill., Chieago—State of Illinois, Capitol Bldg., 
Springfield, awarded contract for a 2 story, 49 
x 145 ft. side addition®and alterations to boiler 
room, dining hall and laundry building at ned 
West Adams St., to Schmidt roy 22 
Huron St. Estimated cost $180,0 


Ta., Marengo—City defeated 000 bond 
election of March 28 for construction of mu- 
nicipal light and power plant and equipment. 
G. Lindsay, Clerk. 


Kan., Wichita—City will soon award con- 
tract for pump house and pump in connection 
with waterworks system. Bids April 11. Con- 
tracts awarded for well, elevated tank, and 
steel tower. P. L. Brockway is city engineer. 
Black & Veatch, Kansas City, Mo., are consult- 
ing engineers. 


Kan., Wichita—U. S. Veterans Bureau, Wash- 
ington, D. C., will receive bids until May 17 
for construction of a group of. hospital build- 


ings including administration building, power 
plant, laundry building, ete., here. Estimated 
cost $750,000. 

La., New Orleans—City Council, will soon 


award contract for construction of a 40 x 190 
ft. public market including electrical refrigera- 
ting equipment, etc., on Orleans St. Estimated 
cost $50,000. . Stone, Jr. & Co., Masonic 
Temple Bldg., are architects. 


Minn., Granite Falls—City, O. P. Berg, Clk., 
plans alterations to municipal power plant in- 
cluding new water wheels. Estimated cost 


. 


Minn., Marshall—City, is having preliminary 
surveys made for construction of a municipal 
electric light and power plant. Estimated cost 
$100,000. G. M. Orr & Co., 408 Baker Bldg., 
Minneapolis, are engineers. 


Nev., Las Vegas — Department of Interior, 
Bureau of Reclamation, Custom House, Denver, 
Colo., will receive bids until May 2 for two 
50 x 50 ft. bulkhead gates, frames, two twin 
gy hydraulic bulkhead gate hoists; two 35 

50 ft. stoney gates with frames, guards. etc.; 
ham electric motor driven hoists, total 7,000. 000 
Ib. in connection with Hoover dam “(Boulder 
dam project) in upper’ Black Canyon on 
Colorado River southeast of Las Vegas. Mate- 
rial to be installed by government. Spec. 533. 


N. Y., Brooklyn—Board of Transportation, 
250 Hudson St., New York, awarded contract 
for electrical power equipment for city’s new 
Fulton St. subway here to Westinghouse Elec- 
tric & Mfg. Co., 150 Broadway, New York. 
$1,290,000 


N. Y., Brooklyn—Department of Water, Gas 
& Electricity, Municipal Bldg., New York, plans 
construction of a waterworks pumping plant 
including equipment _ here. Estimated cost 


$400,000. Funds will be available for this 
project. 
N. Y., Elmira—Swift & Co., Packers and 


Exchange Aves., Chicago, Ill., plans construc- 
tion of a refrigeration warehouse on Erie R.R 
tracks here. Estimated cost $40,000. 


N. Y., New York—Department of Water, Gas 
& Electricity, Municipal Bldg., having plans 
prepared for electrification of waterworks pump- 
ing plant at Amsterdam Ave. and 179th St. 
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Estimated cost 
for this project. 
N. Y., New York—New York Steam Co., 280 
Madison Ave., plans extensions of underground 
steam mains and facilities in connection with 
radio city project. $2,500,000. Work will be 
done by day labor. Maturity in summer. 


N. Y., New York—Rubel Coal & Ice Co.., 
Fulton St. and Waverly Pl., Brooklyn, having 
sketches made for alterations to ice manufac- 
turing plant at St. Anns Ave. and 159th St. 
A. H. Eccles, 41-12 29th St., Long Island City, 
is engineer. 


N. Y., Wingdale — Department of Mental 
Hygiene, State Office Bldg., Albany, awarded 
contract for cold storage plant, refrigeration 
work, storehouse, bakery, kitchen and_ dininz 
room building No. 24 at Harlem State Hospital 
here to Arctic Engineering Co., 123 White St., 
New York, $43,250 


N. C., Charlotte — Presbyterian Church of 
U. S. of America, c/o J. Gaston, Secy. and 
Asst. Treas. of Board of National Missions, 
plans construction of a college including dormi- 
tories, administration building and “oy heat- 
ing plant here. Estimated cost $600,0 


0., Chillicothe—Department of Bu- 
reau of Prisons, Washington, D. C., awarded 
contract for bojjers and boiler settings to E. 
Keeler Co., Williamsport, Pa., stokers, stoker 
auxiliaries and boiler baffling to Hoffman Com- 
bustion Engineering Co., Ford Bldg., De- 
troit, Mich., and smoke flue and soot blowers 
to Erie city Iron Works, Erie, Pa., for power 
plant at U. S. Reformatory here. 
Total cost $34,895 


Okla., Ice Co., Tyler, 
Tex., will build a 60 ton ice plant at Cherokee 
and Fond du Lac Sts. “here, also two 40 ton ice 
plants at McAlester and Sapulpa. Work will 
be done under the supervision of George E. 
Wells Inc., Security Bldg., St. Louis, Mo., 
Engineers. 

Pa., Donora—Cashion Slag Co., Butler, hav- 
ing plans prepared for construction of a loading 
dock on Monongahela River including platform 


$250,000. Funds are available 


md installation of conveyor equipment for 
ering slag into barges. Estimated cost 
$05. 000 to $50,000. Private plans. 

Pa., Erie—City, M. J. Henry, City Clerk. 
City Hall, plans ‘construction of a municipal 
light plant. A._N. Aitken is engineer. Elliott 
Ingersoll, City Hall, is utilities engineer. Ma- 
turity indefinite. 

Wash., Everett — Great Northern Co., J. 


Irving, Trustee, has filed application with Fed- 
eral Power Commission for preliminary permit 
to construct power development on streams in 
Snohomish’ county. Will use waters of Sultan, 
Olney, Wallace and Skyomish rivers. Estimated 
cost approximately $8,000,000. 


Ont., Burlington—Town, plans construction of 
a new waterworks pumping station and intake 
one-half mile in length into Lake Ontario. 
Estimated cost $30,000. G. H. Power is engi- 


neer. 
Ont., Toronto—Toronto MHydro-Electric Sys- 
tem, 225 Yonge St., will receive bids until April 


21 for construction of a 9 story office building 
including steam heating system, ete., on Carlton 
St. Estimated cost $1,000,000. Owner's staff 
and Chapman & Oxley, Sterling Tower, are 
architects. Excavation and caisson work let. 


Equipment Wanted 


Engine—Bryan, 0.—Board of Public Affairs, 
plans to purchase a 1,000 hp. Diesel engine for 
municipal light plant. Estimated cost $75,000. 


Generators—Washington, D. €.—Procurement 
Division, Veterans Administration, will receive 
bids until April 21 for generators, galvanic, 
faradic and sinusoidal current with accessories 
as required during the fiscal year 1933. Cir. 

-261. 

Pumps—Topeka, Kan.—City will soon re- 
ceive bids for a 4,000 ¢.p.m. sewage pump, also 
moving two present small pumps to a new lo- 
eation in connection with sewage pumping 
station. 


Refrigeration Equipment—Puget Sound, Wash. 
—Bureau of Yards & Docks, Navy Department. 
Washington, plans removing existing _refriger- 
ating and ice-making equipment and_ installing 
an automatic refrigerating unit, ice-making 
equipment, motor driven brine pumps and _ cold 
storage rooms at Navy Yard here. Spec. 6697. 


Stoker Equipment—Amercian Lake, Wash.— 
Construction Service, Veterans Administration, 
Washington, C., will receive bids until May 
10 for furnishing and installing stoker equip- 
ment for three existing boilers at Veterans Hos- 
pital here. 


Turbine, Generator and Auxiliaries—Colorado 
Springs, Colo. ity Council, ¢/o E. Osley, 
Mer., will receive bids until April 23 for 5,000 
kw. steam turbine, generator and auxiliaries, 
also surface condenser for turbine and necessary 


auxiliaries in connection with steam plant 
expansion. 

Ventilation Equipment—New York, N. Y.— 
Board of Transportation, J. H. Delaney, Chn., 
250 Hudson St., will receive bids until April 
29 for furnishing and installing ventilation 


equipment for Line C from 145th St. to Webster 
Ave., and for Line A, from Hudson Terminal! to 
Jay ‘St. and Line B “from Concord St. to Ave, 
C, forming a part of Independent System of 
City-owned Rand Transit Railroads, Boroughs 
of Manhattan and Brooklyn. 


Industrial Projects 


Ariz., Mesa—Independent Cotton & Oil Co., 
plans to rebuild cotton oil mill recently 
destroyed by fire. Estimated cost $75,000. 
Architect not announced. 

Ariz., Prescott—Money Metals Exploration 
Co., plans construction of new head frame, also 
sinking shaft to_800 ft. level and_ installing 
Diesel engine. Estimated cost $150,000. 


Conn., Groton—Harry Morse, c/o East Coast 
Ship & Yacht Building Co., Noank, Conn., 
plans addition and alterations to ship build: 
ing plant here. Estimated cost $40,000.  Pri- 
vate plans. 


Ia., Keokuk—Kane, Dunham & Kraus, 
1709 Locust St., St. Louis, Mo., will receive 
bids about May 1, for construction of a 50x300 
ft. shoe factory here. Estimated cost $40,000. 

. J. Geise, State Center Bank Bldk., Keokuk, 
is architect. Equipment will be purchased by 
owner direct. 


Mass., Weymouth—Crawford Machine Co., 16 
Central Ave., South Weymouth, awarded con- 
tract for rebuilding 2. story factory here, 
destroyed by fire, to Clark & Smith, Inc. 1372 
Hancock St., Quincy. Estimated cost $50,000. 


Mich., Midland—Alco Products Co., 220 East 
42nd St., New York, N. Y., Contrs., has been 
awarded contract for design and construction 
of a new oil refinery here. Estimated cost to 
exceed $350,000. Owner’s name_ withheld. 
Equipment purchased by contractors. 


Mo., Kansas City—Benson Brass & Chandelier 
Works, E. B. Benson, V. Pres., 3888 East 63rd 
St., having preliminary plans prepared for re- 
building 2 and 3 story plant destroyed by fire 
at 1417 Agnes St. Estimated cost $60,000. 


0., Cleveland — Sabin Machine Co., 653 
Carnegie Ave., plans a 1 story addition to 
plant. Estimated cost $40,000. H. B. Morse, 
736 Prospect Ave., is architect and engineer. 


Pa., Erie—Erie Casket Co., W. C. Kibler, 
Pres., 1901 Sassafrass St., receiving bids for 
construction of a 2 story, 70 x 130 ft. factory. 
Estimated cost $40,000. Meyer & Johnson, 821 
Commerce Bldg., are architects. Mayer & 
Valentine, 300 Plymouth Bldg., Cleveland, 0., 
are mechanical engineers. 


S. C., Laneaster — Lancaster Cotton Mills, 
will build a 1 story, 50 x 120 ft. addition to 
cotton mill. Robert & Co., Bona Allen Bldg., 


is architect and engineer. Work 
Equipment 


Ga., 
be done by owner's forces. 
wil be required. 


Tenn., Athens—Athens Stove Works, awarded 
contract for a 1 story, 125 x 200 ft. addition 
to plant and foundry to Nicholson Construction 
Co., 102 West Clinch Ave. Knoxville. Esti- 
mated cost $40,000 


Utah, ican Plaster Mill, c/o J. 
Greenwood, Salt Lake City, awarded structural 
steel contract for reconstruction of gypsum pl: int 
destroyed by fire, to Provo Foundry & Ma- 
chine Cc Provo. Estimated cost of ‘mill com- 
plete and installation of equipment $250, 000. 


Wash., Tacoma—Puget Sound Manufacturing 
Co., ¢/o "H. Warnick, 1123 St. Paul Ave., plans 
to rebuild 1 story, 100 x 125 ft. woodworkin? 
plant recently destroyed by fire. Estimated cost 
$100,000. Complete equipment including boilers, 
engines, etc., will be required. 
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